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NOTE: This document is incorporated by referemcsection 1962(h), title 13, California Code
of Regulations (CCR). Additional requirements rssegy to complete an application for
certification of zero-emission vehicles and hyl#idctric vehicles are contained in other
documents that are designed to be used in conjumwiith this document. These other
documents include:

1. “California Exhaust Emission Standards and Pestedures for 2001 and Subsequent
Model Passenger Cars, Light-Duty Trucks, and Medibuy Vehicles” (incorporated by
reference in section 1961(d), title 13, CCR);

2. “California Evaporative Emission Standards aedtTProcedures for 2001 and
Subsequent Model Motor Vehicles” (incorporated &erence in section 1976(c), title 13,

CCR);

3. “California Refueling Emission Standards andt Ryscedures for 2001 and Subsequent
Model Motor Vehicles” (incorporated by referencesection 1978(b), title 13, CCR);

4. OBD Il (section 1968, et seq. title 13, CCRapplicable);

5. “California Environmental Performance Label Sfieations for 2009 and Subsequent
Model Year Passenger Cars, Light-Duty Trucks, amdliMm-Duty Passenger Vehicles”
(incorporated by reference in 1965, title 13, CCR);

6. Warranty Requirements (sections 2037 and 283818, CCR);

7. “Specifications for Fill Pipes and Openings obtdr Vehicle Fuel Tanks” (incorporated
by reference in section 2235, title 13, CCR);

8. Guidelines for Certification of Federally Ceed Light-Duty Motor Vehicles for Sale in
California (incorporated by section 1960.5, titke CCR); and

9. “California Non-Methane Organic Gas Test Procesll] (incorporated by reference in
section 1961(d), title 13, CCR).
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CALIFORNIA EXHAUST EMISSION STANDARDS AND TEST PRO CEDURES FOR
200 2011AND SUBSEQUENT MODEL ZERO-EMISSION VEHICLES,-ANB2-061 AND
SUBSEQUENT-MODEL HYBRID ELECTRIC VEHICLES, IN THE PASSENGER CAR,

LIGHT-DUTY TRUCK AND MEDIUM-DUTY VEHICLE CLASSES

A. Applicability

The emission standards and test procedures iddlisment are applicable to-ZDR011
and subsequent model-year zero-emission passesgeitight-duty trucks and medium-duty
vehicles, and-2002011and subsequent model-year hybrid electric passeags, light-duty
trucks and medium-duty vehicles. The general proedand requirements necessary to certify
a vehicle for sale in California are containedha tCalifornia Exhaust Emission Standards and
Test Procedures for 2001 and Subsequent Model igess€ars, Light-Duty Trucks and
Medium-Duty Vehicles” (hereinafter “LDV/MDV TPs”and apply except as amended herein.
A manufacturer may elect to certify-a-200009 or a 201@nodel-year hybrid electric vehicle
under these standards and test procedures an@¥WW/IDV TPs.

B. Definitions and Terminology

1. Definitions

In addition to the following, these test proceduredrporate by reference the definitions
and abbreviations set forth in the Title 40 Cod€&ederal Regulations (CFRB6.1803-01, the
definitions and abbreviations set forth in the LIMDV TPs, and the definitions set forth in

section 1900, title 13,-Califernia-Code-of Reguati-CCR)

“Advanced technology PZEV” or “AT PZEV” means any PZEV with an allowance
greater than 0.2 before application of the PZEWWeatroduction phase-in multiplier.

“All-Electric Range” means the total miles driven electrically (witle #ngine off)
before the engine turns on for the first time, e battery has been fully charged. For a
blended off-vehicle charge capable hybrid eleatekicle, the equivalent all-electric range shall
be considered the “all-electric range” of the véhic

“All-Electric Range Test” means a test sequence used to determine thegtiage
electric vehicle or of a hybrid electric vehicletmout the use of its auxiliary power unit. The
All-Electric Range Test cycle consists of the Higlywruel Economy Schedule and the Urban
Dynamometer Driving Schedule (see section E ofethest procedures).

“Alternate Continuous Urban Test Schedule”means a repeated series of the following
sequence: UDDS, 10 minute key off hot soak, UDD, HD-20 minute key off hot soak. This
alternate procedure may be substituted for thei@amiis Urban Test Schedule when the
Continuous Urban Test Schedule cannot be performed.

“Alternate Continuous Highway Test Schedule’means a repeated series of the
following sequence: HFEDS, 15 second key on padB&DS, and 10-20 minute key off hot
soak. This alternate procedure may be substitatethé Continuous Highway Test Schedule
when the Continuous Highway Test Schedule cannpebermed.
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“Auxiliary power unit” means a device that converts consumable fuel pietig
mechanical or electrical energy. Some exampleaiwiliary power units are internal
combustion engines, gas turbines, or fuel cells.

“Battery electric vehicle” or “BEV” means any vehicle that operates solely by use of a
battery or battery pack, or that is powered priflgdhrough the use of an electric battery or
battery pack but uses a flywheel or capacitor shaes energy produced by the electric motor or
through regenerative braking to assist in vehigleration.

“Battery or Battery pack” means any electrical energy storage device camgist any
number of individual battery modules or cells tisatised to propel a battery electric or hybrid
electric vehicle. These terms may also genericaligr to capacitor and flywheel energy storage
devices in the context of hybrid electric vehicles.

“Battery state-of-charge” means the quantity of electrical energy remaiminiie
battery relative to the maximum rated capacityhefbattery expressed in percent.

“Blended off-vehicle charge capable hybrid electricvehicle” means an off-vehicle
charge capable hybrid electric vehicle that usetigine to supplement battery/electric motor
power during charge depleting operation.

“Blended operation mode” means an operating mode in which the energy stastaie-
of-charge decreases, on average, while the vekideven and the engine is used occasionally
to support power requests.

“Charqe depletlnq net energy consumptlon”means the net eIectncaI enerqgysE

measured in watt-hours consumed by vehicle oveclihege depleting cycle rangesR E.4can
be expressed as AC or DC watt hours, where ap@atepri

“Charge-depleting (CD) mode” means an operating mode in which the energy storag
state-of-charge (SOC) may fluctuate but, on averdgereases while the vehicle is driven.
Hybrid electric vehicles are required to be clasdifis either charge-sustaining or charge-
depleting over each driving cycle (i.e. UDDS, HFED06, or SC03).

“Charge depleting actual range or Rq4a. means the distance traveled on the Urban
Charge Depleting Test Procedure at which the stfatbarge is first equal to the average state of
charge of the two consecutive UDDS tests useddadles Urban Charge Depleting Test
Procedure. This range must be accurate to theste@dd miles. (See section F.11.9.)

“Charge depletion depleting cyclerange or Rqd’ means the distance traveled on the
Urban or Highway Charge Depleting Procedure uméatést cycle prior to where the state of
charge is above the lower bound state of chargeaite for one test cycle. This range will
appear as the sum of a discrete number of test cysfances. This range shall be accurate to the

nearest 0.1 mlles (See section F. 1]a€#)+eved—by—a44ybnd—eleetnc—ve¥uele—en—a—spedlfl
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“Charqe sustalnlnq net energy consumptlon ‘means the net electrlcal enerqgy, Ecs

measured in watt-hours consumed by vehicle dutigge sustaining operation. For charge
sustaining operation, this number should be ~ 0.

“Charge-sustaining (CS) mode”means an operating mode in which the energy storag
SOC may fluctuate but, on average, is maintainedcatrtain level while the vehicle is driven.
Hybrid electric vehicles are required to be clasdifis either charge-sustaining or charge-
depleting over each driving cycle (i.e. UDDS, HFED06, or SC03).

“Consumable fuel” means any solid, liquid, or gaseous matter tHaases energy when
consumed by an auxiliary power unit.

“Continuous Urban Test Schedule’means a repeated series comprised of an Urban
Dynamometer Driving Schedules (UDDS), 40 CFR, BértAppendix I, which is incorporated
herein by reference; each test is followed by anirffute key off soak period.

“Continuous Highway Test Schedule’means a repeated series comprised of four
consecutive key-on HFEDS schedules with 15 secendhk pause in-between each, followed
by a 10-20 minute key off soak period.

“Electric drive system” means an electric motor and associated powerehecs,
which provide acceleration torque to the drive whsemetime during normal vehicle operation.
This does not include components that could aetmstor, but are configured to act only as a
generator or engine starter in a particular veraglglication.

“Electric range fraction” means the fraction of electrical energy deriveanfoff-
vehicle charging and regenerative braking enertagive to total traction energy used over the
charge depletion range on a specified drive cycle.

“Enhanced AT PZEV” means any PZEV that has an allowance of 1.0 @atgr@er
vehicle without multipliers and makes use of a Zi¥l.

“Equivalent all electric range” means-the-charge-depletionrange-multiplied-by the
electric-range-fraction{EAER=R<ERF)the total range timed the All Electric Range Fi@act

of the charge depleting range test. It repreg@etsontribution of energy from the battery to the
total energy used by the vehicle over the chargéetiag range test.

“Fuel-fired heater” means a fuel burning device that creates hedahépurpose of
warming the passenger compartment of a vehiclelbes not contribute to the propulsion of the
vehicle.

“Grid-connected hybrid electric vehicle” means a hybrid electric vehicle that has the
capacity for the battery to be recharged from dboérd source of electricity and has some all-
electric range.

“‘HFEDS” means highway fuel economy driving schedule. £€FR_Part 600
8600.109(b).

“Hybrid electric vehicle” or “HEV” means any vehicle that can draw propulsion
energy from both of the following on-vehicle sowsad stored energy: 1) a consumable fuel and
2) an energy storage device such as a batterycitapar flywheel.

“Neighborhood Electric Vehicle” or “NEV ” means a motor vehicle that meets the
definition of “low-speed vehicle” either in secti@85.5 of the Vehicle Code or in 49 CFR
8571.500 (as it existed on July 1, 2000), and itifeat to zero-emission vehicle standards.

“Off-vehicle charge capable” means having the capability to charge a batteny fan
off-vehicle electric energy source that cannot dwenected or coupled to the vehicle in any
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manner while the vehicle is being driven. A grawhoected hybrid electric vehicle is one
example of an off-vehicle charge capable hybridtelevehicle.

“Placed in service” means having been sold or leased to an end-udaratnust to a
dealer or other distribution chain entity, and ngvibeen individually registered for on-road use
by the California Department of Motor Vehicles.

“PZEV” means any vehicle that is delivered for sale ilif@aia and that qualifies for a
partial ZEV allowance of at least 0.2.

“Regenerative braking” means the partial recovery of the energy norndifigipated
into friction braking that is returned as electricarrent to an energy storage device.

“*SC03” means the U.S. EPA SCO03 driving schedule repriegsenehicle operation with
air conditioning, as set forth in Appendix | of @FR Part 86.

“SOC Net Change Tolerance”means the state-of-charge net change tolerantestha
applied to the SOC Criterion for charge-sustairiigigrid electric vehicles when validating an
emission test. See sectionr-[E® and F.1@f these procedures for tolerance specifications.

“SOC Criterion” means the state-of-charge criterion that is agpbeacharge-
sustaining hybrid electric vehicle to validate amission test. The SOC Criterion requires that
no net change in battery energy occurs over a gesrcycle, i.e. the final battery state-of-
charge that is recorded at the end of the emigsgtrmust be equivalent to the initial battery
state-of-charge that is set at the beginning otthession test. The SOC Net Change Tolerance
shall be applied to the SOC Criterion.

“Type O, I, II, lll, and IV ZEV” all have the meanings set forth in section C.4.4(a

“US06” means the USO06 driving schedule for aggressiwendyias set forth in
Appendix | of 40 CFR Part 86.

“UDDS” means urban dynamometer driving schedule as gbtAppendix | of 40 CFR
Part 86.

“Zero-emission vehicle”or “ZEV” means any vehicle certified to zero-emission
standards.

“Zero-emission VMT” means the vehicle miles traveled with zero exhamsssions of
any criteria pollutant (or precursor pollutant).

“ZEV fuel” means a fuel that provides traction energy in @drgéEVs. Examples of
current technology ZEV fuels include electricitydnogen, and compressed air.
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2. Terminology

Abbreviation Units

Charge Depleting Actual Range Reda mi
Charge Depleting to Charge Sustaining Range Redes mi
Charge Depleting Net Energy Consumption Ecq wh
Charge Depleting COProduced Mcq g
Charge Sustaining G@Produced Mcs g
CO, mass emissions of cold HFEDS charge sustainiig tes  HcoigeCO> g
CO, mass emissions of warm HFEDS charge sustaining tes HyarmcCO, o)
Highway Charge Depleting Cycle Range Reden mi
Highway Cold Start Correction Factor CFq o)
Highway Electric Range Fraction ERR %
Highway Equivalent All-Electric Range EAER, mi
Highway Equivalent All-Electric Range Energy Congion  EAEREG,  wh/mi
Urban Charge Depleting Cycle Range Redeu mi
Urban Electric Range Fraction ERF, %
Urban Equivalent All-Electric Range EAER, mi

Urban Equivalent All-Electric Range Energy Consuimpt EAEREG, wh/mi
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C. Zero-Emission Vehicle Standards.

1. ZEV Emission Standard. The Executive Officer shall certify new 2009 and
subsequent model passenger cars, light-duty tracicsmedium-duty vehicles as ZEVs if the
vehicles produce zero exhaust emissions of angriaipollutant (or precursor pollutant) under
any and all possible operational modes and comditio

2. Percentage ZEV Requirements

2.1  General Percentage ZEV Requirement.

(a) Basic Requirement.he minimum percentage ZEV requirement for each
manufacturer is listed in the table below as thregr@age of the PCs and LDT1s, and LDT2s to

the extent required by section C.2.2(c), producethb manufacturer and delivered for sale in
California that must be ZEVs, subject to the caods in section C.2.2.

Model Years Minimum ZEV Requirement
2009 through 2011 11 percent
2012 through 2014 12 percent
2015 through 2017 14 percent
2018 and subsequent 16 percent

(b) Calculating the Number of Vehicles to Which theceatage ZEV Requirement is
Applied. A manufacturer’s production volume of PCs and LD Tdred LDT2s as applicable,
produced and delivered for sale in California tonpdy with a given model year ZEV
requirement will be based on a three-year aver&tfeeananufacturer’s volume of PCs and
LDT1s, and LDT2s as applicable, produced and dedtvéor sale in California in the prior
fourth, fifth and sixth years (e.g. 2010 model-y2&\V requirements will be based on California
production volumes of PCs and LDT1s, and LDT2spudieable, for the 2004 to 2006 model
years). This production averaging is used to datex ZEV requirements only, and has no
effect on a manufacturer’s size determination.aAslternative to the three year averaging of
prior year production described above, a manufactmay elect to base its ZEV obligation on
the number of PCs and LDT1s, and LDT2s to the eéxtauired by section C.2.1(c), produced
by the manufacturer and delivered for sale in @atifa that same model year. In applying the
ZEV requirement, a PC, LDT1, or LDT2 as applicaltat is produced by a small volume
manufacturer, but is marketed in California by &eotmanufacturer under the other
manufacturer's nameplate, shall be treated as gdeen produced by the marketing
manufacturer.

(c) Phase-in of ZEV Requirements for LDTZeginning with the ZEV requirements
for the 2009 model year, a manufacturer’'s LDT2 pistthn shall be included in determining the
manufacturer’s overall ZEV requirement under sec@o2.1(a) in the increasing percentages
shown in the table below.
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2009 2010 2011 2012+
51% 68% 85% 100%

(d) Exclusion of ZEVs in Determining a Manufacturer&deS Volume.In calculating for
purposes of section C2.1(b) and (c) the volumeCGs,R.DT1s,and LDT2s a manufacturer has
produced and delivered for sale in California, rienufacturer shall exclude the number of
ZEVs produced by the manufacturer, or by a subsidmawhich the manufacturer has a greater
than 50% ownership interest, and delivered for sa(alifornia.

2.2 Requirements for Large Volume Manufacturers.

@) Primary Requirements for Large Volume Manufactutareugh Model Year
2011 In the 2009 through 2011 model years, a lardame manufacturer must meet at least
22.5 percent of its ZEV requirement with ZEVs onNZEredits generated by such vehicles, and
at least another 22.5 percent with ZEVs, advaneelinnlogy PZEVs, or credits generated by
such vehicles. The remainder of the large-voluraaurfacturer’s ZEV requirement may be met
using PZEVs or credits generated by such vehicles.

(b)  Alternative Requirements for Large Volume Manufiaati
(2) Minimum Floor for Production of Type Ill ZEVs.
(A) [RESERVED]

(B) Requirement for the 2009-2011 Model Yeakdarge volume
manufacturer electing to be subject to the alt@reatompliance requirements
during model years 2009 through 2011 must prodideleser for sale, and place
in service in California enough 2009-2011 modelryBgoe Il ZEVS to generate
ZEV credits sufficient to meet a cumulative peregiet ZEV requirement 6£8-65
0.80percent of the manufacturer’s average annual @ald sales of PCsaéd
LDT1s, and 68 percent of LDT2s/er the three year period from model years
20032004through=2883006 or submit an equivalent number of credits
generated by such vehicles. The manufacturer ma&y this requirement with-i]
2009-2011 model-year Type 1, 1.6 Fypell ZEVs, provided that 2 Type | ZEVs
or 1.6 Type I.5 ZEVs 0t.33 Type Il ZEVs or 0.8 Type IV ZEVs will equah®
Type Il ZEV.

(C) [RESERVED]

(D) [RESERVED]

(E) [RESERVED]

(F)  Exclusion of Additional Credits for Transportati®ystemsAny

additional credits for transportation systems gategl in accordance with section
C.7.5 shall not be counted towards compliance thihsection C.2.2(b)(1)(B).
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(G) Carry-over of Excess Credit&ZEV credits generated from excess
production in model years 2005 through 2008 magarged forward and applied
to the 2009 through 2011 minimum floor requiremsmecified in
1962.1(b)(2)(B)1.b. provided that the value of thearryover credits shall be
based on the model year in which the credits agd.uBeginning-with the
2012 model yeathese credits may no longer be used to meetihe Z
requirement; they may be used as Enhanced AT P2E\RZEV, or PZEV
credits. ZEV credits earned in model year 2009 saritbequent would be allowed
to be carried forward for two years for applicatiorthe ZEV requirement. For
example, ZEV credit earned in tB810 model yeawould retain full flexibility
through_the2012 model yeamat which time that credit could only be used as
Enhanced AT PZEV, AT PZEV, or PZEV credits, andldawt be used to satisfy
the ZEV credit obligation, which may only be sagdfwith credit generated from
ZEVs.

(H)  Failure to Meet Requirement for Production of T#W&EVs. A
manufacturer that, after electing to be subjethéocalternative requirements in
section C.2.2(b) for any model year from 2009 tiglo@011, fails to meet the
requirement in section C.2.2(b)(1)(B) by the endhef specified three year period
in which the model year falls, shall be treatedagect to the primary
requirements in section C.2.1(a) for all model gaarthe specified three year
period.

() Rounding Conventio.he number of Type Ill ZEVs needed for a
manufacturer under section C.2.2(b)(1)(B) shalidaended to the nearest whole
number.

(2) Compliance With Percentage ZEV Requiremeirighe 2009 through
2011 model years, a large volume manufactureriafptd be subject to the alternative
compliance requirements in a given model year rmesdt at least 45 percent of its ZEV
requirement for that model year with ZEVs, advantsathnology PZEVs, or credits
generated from such vehicles. The remainder olattfye volume manufacturer's ZEV
requirement may be met using PZEVs or credits geadifrom such vehicles.

(3)  Sunset of Alternative Requirements After the 20@deVYear. The
alternative requirements in section C.2.2(b) arteanailable after the 2011 model year.

(c) Election of the Primary or Alternative RequiremefuisLarge Volume
Manufacturers. A large volume manufacturer shall be subjechtogrimary ZEV requirements
for the 2009 model year unless it notifies the Eiee Officer in writing prior to the start of the
2005 model year that it is electing to be subjedhe alternative compliance requirements for
that model year. Thereafter, a manufacturer sfeaflubject to the same compliance option as
applied in the previous model year unless it netithe Executive Officer in writing prior to the
start of a new model year that it is electing tatchwto the other compliance option for that new
model year. However, a large volume manufacturatr has previously elected to be subject to
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the primary ZEV requirements for one or more oftin@del years in the three year periods
identified in section C.2.2(b)(1)(A)-(D) may prito the end of the three year period elect to
become subject to the alternative compliance requents for the full three year period upon a
demonstration that it has complied with all of #pplicable requirements for that period in
section C.2.2(b)(1)(B).

(d) Requirements for Large Volume Manufacturers in Magkars 2012 through 2017n

the 2012 through 2017 model years, a large-volumeufacturer must meet the ZEV total
percent requirement as shown in the table below #iVs or ZEV credits generated by such
vehicles. The entire requirement may be met solily ZEVs. Optionally, a manufacturer may
choose to meet or exceed the minimum ZEV floor thed satisfy the remainder of the
manufacturer requirement using Enhanced AT PZEMSPEEVs, and PZEVs. The following
table enumerates the total percent ZEV requireraedthe maximum component percentages
for the optional Enhanced AT PZEV, AT PZEV, and RZ&ategories that may be used to meet
the total percentage ZEV requirement.

Total ZEV Minimum Enhanced
Years Percent ZEV floor AT PZEVs AT PZEVs | PZEVs up to
Requirement| percentage | percentage
range range
2012 — 2014 12 0.3-3.0 0.0-2.7 3.0 6.0
2015 — 2017 14 3.0-6.0 0.0-3.0 2.0 6.0

(e) Requirements for Large Volume Manufacturers in Ma@kars 2018 and Subsequeih.
the 2018 and subsequent model years, a large-vatenefacturer must meet a ZEV total
percent requirement of 16 percent. The maximurtiggoof a large volume manufacturer’s
percentage ZEV requirement that may be satisfieBZiyVs that are not advanced technology
PZEVs, or credits generated by such vehiclestigdd to 6 percent of the manufacturer’s
applicable California PC, LDT1, and LDT2 productimiume; advanced technology PZEVs or
credits generated by such vehicles may be usee@ &b up to one-half of the manufacturer’'s
remaining ZEV requirement.

2.3 Requirements for Intermediate Volume Manufactuers. In 2009 and
subsequent model years, an intermediate volume fiactorer may meet its ZEV requirement
with up to 100 percent PZEVs or credits generatesueh vehicles.

2.4  Requirements for Small Volume Manufacturers andndependent Low
Volume Manufacturers. A small volume manufacturer or an independewtvyolume
manufacturer is not required to meet the percenf&gérequirements. However, a small
volume manufacturer or an independent low volumaufecturer may earn and market credits
for the ZEVs or PZEVs it produces and deliversdale in California.

2.5 Counting ZEVs and PZEVs in Fleet Average NMOG Calclations. For
purposes of calculating a manufacturer’s fleet agem™NMOG value and NMOG credits under
sections-1960-Hg)}2arl®61(b) and (c), title 13, CCR, a vehicle certlifas a ZEV is counted
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as one ZEV, and a PZEYV is counted as one SULE\fiedrto the 150,000 mile standards,
regardless of any ZEV or PZEV multipliers.

2.6 [RESERVED]

2.7  Changes in Small Volume, Independent Low Volumeand Intermediate
Volume Manufacturer Status.

(a) Increases in California Production Volumén 2009 and subsequent model years, if
a small volume manufacturer’'s average Californ@dpction volume exceeds 4,500 units of
new PCs, LDTs, and MDVs based on the average nuailvahicles produced and delivered for
sale for the three previous consecutive model yeaii§ an independent low volume
manufacturer’'s average California production voluereeeds 10,000 units of new PCs, LDTs,
and MDVs based on the average number of vehicleduged and delivered for sale for the three
previous consecutive model years, the manufacsinai no longer be treated as a small volume,
or independent low volume manufacturer, as appkcamnd shall comply with the ZEV
requirements for independent low volume or interiagedvolume manufacturers, as applicable,
beginning with the sixth model year after the lafsthe three consecutive model years.

If an intermediate volume manufacturer’'s averagif@aia production volume exceeds 60,000
units of new PCs, LDTs, and MDVs based on the ayeeraumber of vehicles produced and
delivered for sale for the three previous consgeutiodel years, the manufacturer shall no
longer be treated as an intermediate volume matw&cand shall, beginning with the sixth
model year after the last of the three consecutivdel years, meet the ZEV requirements with
PZEVs, of which at least one-fourth would have o1 PZEVs and shall, beginning with the
ninth model year after the last of the three consee model years, meet the ZEV regulation
requirements with PZEVs, of which at least onedthwmould have to be AT PZEVs. The
manufacturer would comply with all ZEV requiremefudslarge volume manufacturers
beginning with the twelfth model year after thet lalsthe three consecutive model years.

The lead time shall be four rather than six yedsen@whena manufacturer ceases to be a small
or intermediate volume manufacturer in 2003 or sghent years due to the aggregation
requirements in majority ownership situations, g@tdkat if the majority ownership in the
manufacturer was acquired prior to the 2001 modal ythe manufacturer must comply with the
stepped-up ZEV requirements starting in the 2018ehyear.

(b) Decreases in California Production Volumi.a manufacturer's average California
production volume falls below 4,500, 10,0@0,60,000 units of new PCs, LDTs, and MDVs, as
applicable, based on the average number of velpcteiced and delivered for sale for the three
previous consecutive model years, the manufactivat be treated as a small volume,
independent low volume, or intermediate volume nfiacturer, as applicable, and shall be
subject to the requirements for a small volumegpwhdent low volume, or intermediate volume
manufacturer beginning with the next model yearddtermining small volume manufacturer
status, vehicles produced by one manufacturer aaréleted in California by another
manufacturer under the other manufacturer’s naneplzall be treated as part of the California
production volume of the sales of the marketing ufacturer.
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(c) Calculating California Production Volume in ChangkeOwnership Situations.
Where a manufacturer experiences a change in oliparsa particular model year, the change
will affect application of the aggregation requiremts on the manufacturer starting with the next
model year. The manufacturer’s small or intermetv@lume manufacturer status for the next
model year shall be based on the average Califpnoduction volume in the three previous
consecutive model years of those manufacturers evpasduction volumes must be aggregated
for that next model year. For example, where anghaf ownership during the 2010 model year
results in a requirement that the production volwi&lanufacturer A be aggregated with the
production volume of Manufacturer B, Manufacturées Atatus for the 2011 model year will be
based on the production volumes of Manufactureasd B in the 2008-2010 model years.
Where the production volume of Manufacturer A mhesiaggregated with the production
volumes of Manufacturers B and C for the 2010 mgdal, and during that model year a change
in ownership eliminates the requirement that Mactuiieer B’s production volume be aggregated
with Manufacturer A’s, Manufacturer A’s status tbe 2011 model year will be based on the
production volumes of Manufacturers A and C in2008-2010 model years. In either case, the
lead time provisions in section 2.5(a) and (b) agply.

3. Partial ZEV Allowance Vehicles (PZEVS).

3.1 Introduction. This section C.3 sets forth the criteria for itlgimg vehicles
delivered for sale in California as PZEVs. A PZE\a vehicle that cannot be certified as a ZEV
but qualifies for a PZEV allowance of at least 0.2.

3.2 Baseline PZEV Allowance In order for a vehicle to be eligible to receave
PZEV allowance, the manufacturer must demonsti@igptance with all of the following
requirements. A qualifying vehicle will receivébaseline PZEV allowance of 0.2.

(@) SULEV StandardsCertify the vehicle to the 150,000-mile SULEV axist
emission standards for PCs and LDTs in section (@), title 13, CCR. Bi-fuel, fuel-flexible
and dual-fuel vehicles must certify to the applleatt0,000-mile SULEV exhaust emission
standards when operating on both fuels;

(b) Evaporative EmissionsCertify the vehicle to the evaporative emissitandards
in section 1976(b)(1)(E), title 13, CCR (zero-feghporative emissions standards);

(c) OBD. Certify that the vehicle will meet the applicable-board diagnostic
requirements in section 1968.1 or 1968.2, titleAGR for 150,000 miles; and

(d) Extended WarrantyExtend the performance and defects warranty gesgb
forth in sections 2037(b)(2) and 2038¢2) 1o 15 years or 150,000 miles, whichever occurs
first, except that the time period is to be 10 gdar a zero emission energy storage device used
for traction power (such as a battery, ultracapacdr other electric storage device).

3.3 Zero-Emission VMT PZEV Allowance.
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(@) Calculation of Zero Emission VMT AllowancA.vehicle that meets the
requirements of section C.3.2 and has zero-emisa&hitle miles traveled (“VMT”) capability
will generate an additional zero emission VMT PZ&lWwance, calculated as follows:

Urban Zero-emission VMT Allowance
Equivalent All-Electric Range
(EAER)
< 10 miles 0.0
10 miles to 100 miles EAER, X (1 — URrcd9/14.6
> 100 miles 1.58

The urban equivalent all-electric range (EAEBNd urban charge-depletidepleting actual
range (Rqy shall be determined in accordance with secttedd ande-3-(2}a)F.5.5,
respectivelypf these test procedures. Utility Factor (UF)dahsn the urbanharge-depletion
depleting actuatange (Rqg) shall be determined according to the 0-100 nitectéder curve fit
from SAE J1711, issued March 1999, p52.

(b) Alternative ProceduresAs an alternative to determining the zero-emissiMT
allowance in accordance with the preceding secid3(a), a manufacturer may submit for
Executive Officer approval an alternative procedoredetermining the zero-emission VMT
potential of the vehicle as a percent of total VMIong with an engineering evaluation that
adequately substantiates the zero-emission VM Tritation. For example, an alternative
procedure may provide that a vehicle with zero-smiss of one regulated pollutant (e.g. NOx)
and not another (e.g. NMOG) will qualify for a zezmission VMT allowance of 1.5.

(c) [RESERVED]

3.4 PZEV Allowance for Advanced ZEV Componentry. A vehicle that meets the
requirements of section C.3.2 may qualify for amaated componentry PZEV allowance as
provided in this section 3.4.

(@) Use of High Pressure Gaseous Fuel or Hydrogen §mystemA vehicle
equipped with a high pressure gaseous fuel staggem capable of refueling at 3600 pounds
per square inch or more and operating exclusivelthes gaseous fuel shall qualify for an
advanced componentry PZEV allowance of 0.2. Adclelsapable of operating exclusively on
hydrogen stored in a high pressure system capabééuzling at 3600 pounds per square inch or
more, or stored in nongaseous form, shall instedifg for an advanced componentry PZEV
allowance of 0.3.

(b) Use of a Qualifying HEV Electric Drive System.

(2) Classification of HEVsSHEVs qualifying for additional advanced
componentry PZEV allowance or allowances that neayd®ed in the AT PZEV category
are classified in one of four types of HEVs basedh® criteria in the following table.
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HEVs must qualify for the Zero Emission VMT allowanin section 3.3(a) of this
document and achieve 10 miles or more of all élettbDS range in addition to
meeting the requirements in the following tabletalify for Type F advanced
componentry allowance.

Characteristics Type C Type D Type E Type F
Electric Drive >10 kW >10 kW > 50 kW Zero Emission
System Peak VMT
Power Output allowancep>

10
mile all-electric

range
Traction Drive <60 Volts | >60 Volts | >60 Volts > 60 Volts
System Voltage
Traction Drive Yes Yes Yes Yes
Boost
Regenerative Yes Yes Yes Yes
Braking
Idle Start/Stop Yes Yes Yes Yes

(2) [RESERVED]
(3) [RESERVED]

4) Type C HEVs.A PZEV that the manufacturer demonstrates to the
reasonable satisfaction of the Executive Officeetaa@ll of the criteria for a Type C
HEV, and that is equipped with an advanced tractioergy storage system — such as
lithium ion batteries, nickel metal-hydride batés; ultracapacitors, or other similar
systems — with a design lifetime of at least 10ryequalifies for an additional advanced
componentry allowance of 0.2 in the 2009 throughl2todel years, 0.15 in the 2012
through 2014 model years, and 0.1 in the 2015 ahdegjuent model years.

(5) Type D HEVs.A PZEV that the manufacturer demonstrates to the
reasonable satisfaction of the Executive Officeetaa@ll of the criteria for a Type D
HEV qualifies for an additional advanced compongattowance of 0.4 in the 2009
through 2011 model years, 0.35 in the 2012 thr&@i¥ model years, and 0.25 in the
2015 and subsequent model years.

(6) Type E HEVs.A PZEV that the manufacturer demonstrates to the
reasonable satisfaction of the Executive Officeetsall of the criteria for a Type E
HEV qualifies for an additional advanced compongattowance of 0.5 in the 2009
through 2011 model years, 0.45 in the 2012 thr&@i model years, and 0.35 in the
2015 and subsequent model years.

Workshop Draft: 07/16/08
Hearing Date: 10/23/08 C-8



July 16, 2008 DRAFT

(7)  Type F HEVs.A PZEV that the manufacturer demonstrates to the
reasonable satisfaction of the Executive Officeetaall of the criteria for a Type F
HEV qualifies for an additional advanced compongattowance of 0.85 in the 2009
through 2011 model years, 0.8 in the 2012 thro@i2anodel years, and 0.7 in the 2015
and subsequent model years.

(8)  Severability. In the event that all or part of section C.3.4p)7) is
found invalid, the remainder of these standardstasidprocedures, including the
remainder of section C.3.4(b)(1)-(7), remains ithflarce and effect.

3.5 PZEV Allowance for Low Fuel-Cycle Emissions A vehicle that makes
exclusive use of fuel(s) with very low fuel-cyclmissions shall receive a PZEV allowance not
to exceed 0.3. In order to receive the PZEV loal-itycle emissions allowance, a manufacturer
must demonstrate to the Executive Officer, usingreviewed studies or other relevant
information, that NMOG emissions associated withfiel(s) used by the vehicle (on a
grams/mile basis) are lower than or equal to Oraing/mile. Fuel-cycle emissions must be
calculated based on near-term production methodisnfirastructure assumptions, and the
uncertainty in the results must be quantified.

3.6 Calculation of PZEV Allowance.

(@) Calculation of Combined PZEV Allowance for a Vehiglhe combined PZEV
allowance for a qualifying vehicle in a particutandel year is the sum of the PZEV allowances
listed in this section C.3.6, multiplied by any RZmtroduction phase-in multiplier listed in
section C.3.7, subject to the cap in section GI3.6.

(2) Baseline PZEV Allowancelhe baseline PZEV allowance of 0.2 for
vehicles meeting the criteria in section C.3.2;

(2) Zero Emission VMT PZEV Allowanc&he zero-emission VMT PZEV
allowance, if any, determined in accordance witttiesa C.3.3.;

(3) Advanced ZEV Componentry PZEV Allowantle advanced ZEV
componentry PZEV allowance, if any, determineddocadance with section C.3.4; and

(4) Fuel-cycle Emissions PZEV Allowancghe fuel-cycle emissions PZEV
allowance, if any, determined in accordance witttiesa C.3.5.

(b) Caps on the Value of an AT PZEV Allowance.
(1) Cap for 2012 and Subsequent Model-Year Vehiclée maximum value
an AT PZEV may earn before phase-in multipliersluding the baseline PZEV

allowance, is 3.0.

(2) [RESERVED]
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3.7 PZEV Multipliers

€)) [RESERVED]

(b) Introduction Phase-In Multiplier for PZEVs That Eea Zero Emission VMT
Allowance Each 2009 through 2011 model year PZEV thatseamrero emission VMT
allowance under section C.3.3 and is produced afdeded for sale in California qualifies for a
phase-in multiplier of 3.0.

4. Quialification for ZEV Multipliers and Credits.

4.1 [RESERVED]

4.2 [RESERVED]

4.3 [RESERVED]

4.4  ZEV Credits for 2009 and Subsequent Model Years.

(&)  ZEV Tiers for Credit CalculationsZEV credits from a particular ZEV are based
on the assignment of a given ZEV into one of tHoWang six ZEV tiers:

ZEV Tier UDDS ZEV Fast Refueling Capability
Range (miles)
NEV No-minimum NA
Type O <50 miles N/A
Type | >50, <75 miles | N/A
Type 1.5 > 75, <100 miles| N/A
Type I > 100 miles N/A
ith >100 | Must be capable of replacing 95%
Type lli either miles maximum rated energy capacity
OR option in < 10 minutes per section4€4.(b)
> 200 N/A
> 200 Must be capable of replacing 190
Type IV miles (UDDS ZEV range) ig 15
minutes per section1962-Hd}5)(B
C.4.4.(b)

(b) Fast Refueling.The “fast refueling capability” requirement fo2809 and
subsequent model-year Type Ill or IV ZEV in secti®62(d)(5)(A) will be considered met if
the Type Il ZEV has the capability to accumulatéeast 95 miles of UDDS range in 10 minutes
or less and the Type IV ZEV has the capabilitydoumulate at least 190 miles in 15 minutes or
less.
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(c) ZEV Credits for 2009 and Subsequent Model-Year ZEV2009 and subsequent
model-year ZEV, other than a NEV or Type 0, eard&¥ credit when it is produced and
delivered for sale in California. A 2009 and sufpsent model-year ZEV earns additional credits
based on the earliest year in which the ZEV isqiaa service (not earlier than the ZEV's
model year). The following table identifies thedits that a ZEV in each of the six ZEV tiers
will earn, including the credit not contingent dagement in service, if it is placed in service in
the specified model year or by June 30 after tlieadrthe specified calendar year.

Total Credit Earned by ZEV Type and Model
Year for Production and Delivery for Sale
and for Placement
. Model Year in Which ZEV ig
Tier . :
Placed in Service
2009 - 2017 2018 +
NEV 030 030
Type O 1 1
Type | 2 2
Type 1.5 2.5 2.5
Type Il 3 3
Type Il 4 3
Type IV 5 3

(d) Multiplier for Certain Type | and Type Il ZEV# 2009 through 2011 model-year
Type | and Type Il ZEV shall qualify for a multipli of 1.25 if it is either sold to a motorist or is
leased for three or more years to a motorist wigivien the option to purchase or re-lease the
vehicle for two years or more at the end of thet fiease term.

(e)  Counting Specified ZEV Placed in a Section 177eStas specified in the table
below, specified model year Type |, .5, I, lll Bf ZEVs that are certified to the California
ZEV standards and are placed in service in a #tatas administering the California ZEV
requirements pursuant to section 177 of the fed&edn Air Act (42 U.S.C. 87507) applicable
for the ZEV’s model year may be counted towardsmiance with the California percentage
ZEV requirements in section C.2, including the iegaents in section C.2.2.(b), as if they were
delivered for sale and placed in service in Catifar Similarly, specified model year Type |, 1.5,
II, Ill or IV ZEVs that are certified to the Califoia ZEV standards and are placed in service in
California may be counted towards the percentagé iEgquirements of any state that is
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administering the California ZEV requirements parsiuto section 177 of the federal Clean Air
Act, including requirements based on section (12)2.

Vehicle Type Through Model Year:
Type |, L5, or Il ZEV 2014
Type lll or IV ZEV 2017

5. [Reserved]
6. [Reserved]
7. Generation and Use of ZEV Credits; Calculation bPenalties

7.1 Introduction. A manufacturer that produces and delivers for sa{@alifornia
ZEVs or PZEVs in a given model year exceeding thaufacturer's ZEV requirement set forth
in section C.2 shall earn ZEV credits in accordanitk this section C.7.

7.2 ZEV Credit Calculations.

(@) Credits from ZEVs The amount of g/mi ZEV credits earned by a maciufrer in
a given model year from ZEVs shall be expresseadits of g/mi NMOG, and shall be equal to
the number of credits from ZEVs produced and dedigdor sale in California that the
manufacturer applies towards meeting the ZEV reguénts for the model year subtracted from
the number of ZEVs produced and delivered for saf@alifornia by the manufacturer in the
model year and then multiplied by the NMOG flee¢r@ge requirement for PCs and LDT1s for
that model year.

(b) Credits from PZEVsThe amount of g/mi ZEV credits from PZEVs earngdb
manufacturer in a given model year shall be expess units of g/mi NMOG, and shall be
equal to the total number of PZEV allowances frafk¥s produced and delivered for sale in
California that the manufacturer applies towardeting its ZEV requirement for the model year
subtracted from the total number of PZEV allowarfcesh PZEVs produced and delivered for
sale in California by the manufacturer in the mogedr and then multiplied by the NMOG fleet
average requirement for PCs and LDT1s for that rnyeks .

(© Separate Credit Account§.he number of credits from a manufacturer’s [i] ZEV
and [ii] advanced technology PZEVs, and [iii] alher PZEVs shall each be maintained
separately.

7.3 ZEV Credits for MDVs and LDTs Other Than LDT1s. ZEVs and PZEVs
classified as MDVs or as LDTs other than LDT1s rhaycounted toward the ZEV requirement
for PCs, LDT1s, and LDT2s as applicable, and inetlch the calculation of ZEV credits as
specified in this section C.4 if the manufactu@dssignates.
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7.4 ZEV Credits for Advanced Technology Demonstratin Programs In model
years 2009 through 2014, a vehicle, other than ¥,N#hich is placed in a California advanced
technology demonstration program for a period af bw more years, may earn ZEV credits even
if it is not “delivered for sale” or registered withe California Department of Motor Vehicles
(DMV). To earn such credits, the manufacturer naigshonstrate to the reasonable satisfaction
of the Executive Officer that the vehicles will kegularly used in applications appropriate to
evaluate issues related to safety, infrastrucfusd,specifications or public education, and that
for 50 percent or more of the first two years @qament the vehicle will be situated in
California. Such a vehicle is eligible to receilie same allowances and credits that it would
have earned if placed in service. To determineclelredit, the model-year designation for a
demonstration vehicle shall be consistent withntioelel-year designation for conventional
vehicles placed in the same timeframe. Manufadureay earn credit for as many as six
vehicles under this section C.7.4. A manufactgreehicles in excess of the six-vehicle cap will
not be eligible for advanced technology demongtrairogram credits.

7.5  ZEV Credits for Transportation Systems

@) General. In model years 2009 and subsequent, a ZEV pldoetlyo or more
years, as part of a transportation system mayaitional ZEV credits, which may used in the
same manner as other credits earned by vehiclisbtategory, except as provided in section
C.7.5(c) below. In model years 2009 through 2@Iiladvanced technology PZEV or PZEV
placed as part of a transportation system mayaduditional ZEV credits, which may be used in
the same manner as other credits earned by veloicteat category, except as provided in
section C.7.5(c) below. A NEV is not eligible tare credit for transportation systems. To earn
such credits, the manufacturer must demonstréateetoeasonable satisfaction of the Executive
Officer that the vehicle will be used as a paragiroject that uses an innovative transportation
system as described in section C.7.5(b) below.

(b) Credits Earned.In order to earn additional credit under this mecC.7.5, a
project must at a minimum demonstrate [i] sharexaisZEVs, AT PZEVs or PZEVs, and [ii]
the application of “intelligent” new technologiesch as reservation management, card systems,
depot management, location management, chargedodhd real-time wireless information
systems. If, in addition to factors [i] and [ilp@ave, a project also features linkage to transd, t
project may receive further additional credit. E&Vs only, not including NEVS, a project that
features linkage to transit, such as dedicatedmgnd charging facilities at transit stationst, bu
does not demonstrate shared use or the appliaaitiotelligent new technologies, may also
receive additional credit for linkage to transithe maximum credit awarded per vehicle shall be
determined by the Executive Officer, based upoagpiication submitted by the manufacturer
and, if appropriate, the project manager. The mara credit awarded shall not exceed the
following:
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Type of Model Year Shared Use,| Linkage to
Vehicle Intelligence Transit
PZEV through 2011 2 1
AT PZEV through 2011 4 2

ZEV 2009 through 2011 6 3
ZEV 2012 and subsequent 2 1

(c) Cap on Use of Credits.

(1)  ZEVs. Credits earned or allocated by ZEVs pursuanidection C.7.5,
not including all credits earned by the vehiclelftsmay be used to satisfy up to one-
tenth of a manufacturer's ZEV obligation in anyaivmodel year.

(2) AT PZEVs.Credits earned or allocated by AT PZEVs purst@iitis
section C.7.5, not including all credits earnedhmyvehicle itself, may be used to satisfy
up to one-twentieth of a manufacturer’'s ZEV obligatin any given model year, but
may only be used in the same manner as other srealihed by vehicles of that category.

3) PZEVs. Credits earned or allocated by PZEVs pursuatitisosection
C.7.5, not including all credits earned by the gihitself, may be used to satisfy up to
one-fiftieth of the manufacturer’s ZEV obligatiam any given model year, but may only
be used in the same manner as other credits ehynesghicles of that category.

(d)  Allocation of Credits.Credits shall be assigned by the Executive Officghe
project manager or, in the absence of a separajecpmanager, to the vehicle manufacturers
upon demonstration that a vehicle has been placadroject. Credits shall be allocated to
vehicle manufacturers by the Executive Officerdéoadance with a recommendation submitted
in writing by the project manager and signed byvahufacturers participating in the project,
and need not be allocated in direct proportiorntrtumber of vehicles placed.

7.6 Use of ZEV Credits A manufacturer may meet the ZEV requirementniyn
given model year by submitting to the Executivei€f a commensurate amount of g/mi ZEV
credits consistent with section C.2. These creddy be earned previously by the manufacturer
or acquired from another party, except that creshimed from NEVs offered for sale or placed
in service in model years 2001 through 2005 cabeaised to satisfy more than 50 percent of a
manufacturer’s percentage ZEV obligation that maly be satisfied with credits from ZEVSs.
The manufacturer’s percentage ZEV obligation thay tme satisfied by credits from AT PZEVs
but not PZEVs is listed in the table below:

AT PZEV Category
2009 2010 and beyond
75% 50%

This limitation applies to credits earned in mogkhrs 2001 through 2005 by the same
manufacturer or earned in model years 2001 thr@@§%» by another manufacturer and
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acquired. The amount of g/mi ZEV credits requirethé submitted shall be calculated according
to the criteria set forth in this section C. 7.

ZEV credits generated from excess production inehgdars 2009 and subsequent, including
those acquired from another party, may be caroeddrd and applied to the ZEV minimum
floor requirement specified in C.2.2.(b)(1){B)r two subsequent model years. Beginning with
the third subsequent model year, those earned Z&dits may no longer be used to satisfy the
manufacturer’'s percentage ZEV obligation that maly e satisfied by credits from ZEVs, but
may be used to satisfy the manufacturer’s percenf&g)/ obligation that may be satisfied by
credits from Enhanced AT PZEVs, AT PZEVs, or PZEV=®r example, ZEV credit earned in
2010 would retain full flexibility through 2012, athich time that credit could only be used as
Enhanced AT PZEV, AT PZEV, or PZEV credits.

7.7 Requirement to Make Up a ZEV Deficit

(@  General A manufacturer that produces and delivers fag galCalifornia fewer
ZEVs than required in a given model year shall mgk¢he deficit by the end of the third model
year by submitting to the Executive Officer a comswgate amount of g/mi ZEV credits. The
amount of g/mi ZEV credits required to be submitgedll be calculated by [i] adding the
number of ZEVs produced and delivered for saleatf@nia by the manufacturer for the model
year to the number of ZEV allowances from partieMZallowance vehicles produced and
delivered for sale in California by the manufactdoe the model year (for a large volume
manufacturer, not to exceed that permitted undsgraseC.2.1), [ii] subtracting that total from
the number of ZEVs required to be produced andreledd for sale in California by the
manufacturer for the model year, and [iii] multiplg the resulting value by the fleet average
requirements for PCs and LDT1s for the model yeavhich the deficit is incurred.

7.8 Penalty for Failure to Meet ZEV Requirements Any manufacturer that fails to
produce and deliver for sale in California the riegghnumber of ZEVs or submit an appropriate
amount of g/mi ZEV credits and does not make up Zeficits within the specified time period
shall be subject to the Health and Safety CodemsedB211 civil penalty applicable to a
manufacturer that sells a new motor vehicle thasdmwt meet the applicable emission standards
adopted by the state board. The cause of actahtshdeemed to accrue when the ZEV deficits
are not balanced by the end of the specified tieveod. For the purposes of Health and Safety
Code section 43211, the number of vehicles notimgéte state board's standards shall be
calculated according to the following equation,yiied that the percentage of a large volume
manufacturer's ZEV requirement for a given modenthat may be satisfied with partial ZEV
allowance vehicles or ZEV credits from such velsctegay not exceed the percentages permitted
under section C.2.1:

(No. of ZEVs required to be produced and delivdogdsale in California for the model
year) - (No. of ZEVs produced and delivered foegsalCalifornia for the model year) -
(No. of ZEV allowances from partial ZEV allowancehicles produced and delivered for
sale in California for the model year) - [[AmouritZEV credits submitted for the model
year) / (the fleet average requirement for PCsldditils for the model-year)].
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8. Severability. Each provision of these standards and test proesdsi severable,
and in the event that any provision of these statsdand test procedures is held to be invalid,
the remainder of the standards and test procedemnasins in full force and effect.

9. Public Disclosure. Records in the Board’s possession for the vehgiégect to
the requirements of section 1962.1, title 13, PRIl be subject to disclosure as public records
as follows:

€)) Each manufacturer’s annual production datath@dorresponding credits per
vehicle earned for ZEVs (including ZEV type), Enbad AT PZEVs, AT PEVs, and PZEVs for
the 2009 and subsequent model years; and

(b) Annual Credit balances for 2010 and subseqyests for:

(1) Each type of vehicle: ZEVs (minus NEVs), NE¥fsthanced AT PZEVs,
AT PEVs, and PZEVs; and

(2) Advanced technology demonstration programd; an
(3) Transportation systems; and

(4) Credits earned under section 1962.1(d)(5)(C).
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D. Certification Requirements.

1. Durability and Emission Testing Requirements.All ZEVs are exempt from all
mileage and service accumulation, durability-daghiele, and emission-data vehicle testing
requirements.

2. Information Requirements: Application for Certif ication. Except as noted
below, the Part | (40 CFR 886.1843-01(c)) certiima application shall include the following:

2.1 Identification and description of the vehic)efevered by the application.

2.2 Identification of the vehicle weight categoowthich the vehicle is certifying:
PC, LDT 0-3750 Ibs. LVW, LDT 3751-5750 Ibs. LVW, 08751 Ibs. LVW - 8500 Ibs. GVW,
or MDV (state test weight range), and the curb Weand gross vehicle weight rating of the
vehicle.

2.3 Identification and description of the propufsgystem for the vehicle.
2.4 Identification and description of the climatetrol system used on the vehicle.

2.5 Projected number of vehicles produced and et/ for sale in California, and
projected California sales.

2.6 Identification of the energy usage in kilowattdrs per mile from:

€)) the battery output (DC energy) (to be submitteti the Part Il
certification application (40 CFR 886.1843-01(d));

(b) the point when electricity is introduced fronetelectrical outlet (AC
energy); and

(© the operating range in miles of the vehicle wtested in accordance with
the All-Electric Range Test set forth in sectiorbElow. For off-vehicle
charge capable hybrid electric vehicles, the mastufar shall provide the
energy usage in kilowatt hours per mile from théasr Equivalent All-
Electric Range and the Highway Equivalent All-ElecRange.

2.7 For those ZEVs and HEVs that use fuel-fireddrsathe manufacturer shall
provide:

(@) a description of the control system logic @& thel-fired heater, including
an evaluation of the conditions under which thd-fired heater can be
operated and an evaluation of the possible op&@timmodes and
conditions under which evaporative emissions cast;ex

(b) the exhaust emissions value per mile produgethé auxiliary fuel-fired
heater operated between’B&nd 86F; and

(© the test plan which describes the procedurd tesdetermine the mass
emissions of the fuel-fired heater.
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2.8  Allinformation necessary for proper and sgferation of the vehicle, including
information on the safe handling of the batteryteslys emergency procedures to follow in the
event of battery leakage or other malfunctions thay affect the safety of the vehicle operator
or laboratory personnel.

2.9 Method for determining battery state-of-chatggtery charging capacity and
recharging procedures, and any other relevantnmdtion as determined by the Executive
Officer.

2.10 Battery specific energy data and calculatemspecified in section E.4 of these
procedures including the weight of the batteryaysand the three hour discharge rate (C/3)
energy capacity.

2.11 Vehicle and battery break-in period as spatiiin section E.2 of these test
procedures.

2.12 Labelrng shall conform with the requrremerpiecsfred in section 1965, tltle 13
CCR and the
“California Envrronmental Performance Label Soexaflons for 2009 and Subsequent Model
Year Passenger Cars, Light-Duty Trucks, and Medurty Passenger Vehicles” (incorporated
by reference therein)

2.13 For a ZEV, extended range HEV or PZEV thalifjas to receive one or more
multipliers under sections C.3 - C.7, the manufatshall provide all information relevant to
the vehicle’s qualification for, and the estimatatue of, the multiplier(s). The Executive
Officer may request additional information neededppropriately characterize the vehicle.
Based on the submitted information and other reledata, the Executive Officer shall assign to
the vehicle the highest multiplier(s) for which timanufacturer has demonstrated the vehicle
gualifies at that time.

2.14 WhrereWhena manufacturer plans to require any scheduledter@ance for a
PZEV before 150,000 miles, the manufacturer mustrstinformation demonstrating the need
for each scheduled maintenance item before 1567018, including actual in-use data,
engineering evaluation of the durability of thetpar other relevant information. The
manufacturer may require such maintenance for avRattty upon the Executive Officer’s
determination, prior to certification, the manutaer has demonstrated the need for the
scheduled maintenance; this determination may ma&asonably be denied.

2.15 For off-vehicle charge capable hybrid eleotgbicles, the manufacturer shall
provide the Urban Charge Depleting Cycle RangelUttian Charge Depleting Actual Range,
the Charge Depleting to Charge Sustaining UrbarmgRahe Highway Charge Depleting Cycle
Range, the Highway Charge Depleting Actual Rartye Gharge Depleting to Charge Sustaining
Highway Range, the Urban Equivalent All-Electricrida, the Highway Equivalent All-Electric
Range, the Urban Electric Range Fraction, and igbwhy Electric Range Fraction.
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3. ZEV Reporting Requirements. In order to verify the status of each
manufacturer's compliance with the ZEV requiremdatsa given calendar year, each
manufacturer shall submit a report to the Execulifecer at least annually, by May 1 of the
calendar year following the close of the model ydzat identifies the necessary delivery and
placement data of all vehicles generating ZEV d¢sedli allowances, and all transfers and
acquisitions of ZEV credits. The manufacturer mpygate the report by September 1 to cover
activities occurring between April 1 and June 30.
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E. Test Procedures for Zero-Emission Vehicles andIPHybrid-Electric
Vehicles, Except Off-Vehicle Charge Capable.

The “as adopted or amended dates” of the 40 CFR8Baegulations referenced by this
document are the dates identified in the “CalifarBxhaust Emission Standards and Test
Procedures for 2001 and Subsequent Model Pass€aggrLight-Duty Trucks and Medium-

Duty Vehicles: incorporated-by-reference-in-section196{dp th3,-CCR Unless otherwise
noted, these requirements shall apply to both Z&\kall HEVS, except off-vehicle charge

capable HEVSs.

1. Electric Dynamometer. All ZEVs and HEVsmust be tested using a 48-inch
single roll electric dynamometer meeting the regumients of 40 CFR Subpart B, §86.108-
00(b)(2) [October 22, 1996]

2. Vehicle and Battery Break-In Period. A manufacturer shall use good
engineering judgment in determining the properibzaa emissions mileage test point and
report same according to the requirements of se@i@.11 above.

3. All-Electric Range Test for Zero-Emission Vehigs All 2661 2011and

subsequent ZEVs-and-only-oféhicle-charge-capable-hybrid-electric-vehidsall be subject to

the All-Electric Range Test specified below for thepose of determining the energy efficiency

and operatlng range eftheZEV %e#an—e#xmh@e—eha&e—eap&ble—hybnd—eleemc—whlcle

321 Determination of Urban All-Electric Range-Yrban for Zero-Emission
Vehicles.

(a) Cold soak The vehicle shall be stored at an ambient teatpex not less than &8
(20°C) and not more than 86 (3C°C) for 12 to 36 hours. During this time, the védiis battery
shall be charged to a full state-of-charge. Chéme shall not exceed soak time.

(ab) Atthe end of the cold soak period, the vehstiall be placed—eitherdriven
pushed, onto a dynamometer and operated througlessice Urban Dynamometer Driving
Schedules (UDDS), 40 CFR, Part 86, Appendix | [IilBy2005] which is incorporated herein
by reference. A 10-minute soak shall follow eaddD.$ cycle.
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(bc) For vehicles with a maximum speed greater thiaggoal to the maximum speed on
the UDDS cycle, this test sequence shall be regeattl the vehicle is no longer able to
maintain either the speed or time tolerances i€BR §886.115-00 (b)(1) and (2) [October 22,

1996] or the manufacturer determines that the testldhmuterminated for safety reasons, e.g.
excessrvely high battery temperature abnormaﬂoybattery voltage, etc—l;er—eﬁbmete

yse of

(ed) For vehicles with a maximum speed less thamthgimum speed on the UDDS
cycle, the vehicle shall be operated at maximunilaa power (or full throttle) when the
vehicle cannot achieve the speed trace withinpleed and time tolerances specified in 40 CFR
886.115-00(b)(1) and (2) [October 22, 1996he test shall be terminated when the vehicle
speed when operated at maximum available powduliahrottle) falls below 95 percent of the
maximum speed initially achieved on the UDDS cymlevhen the battery state-of-charge is
depleted to the lowest level allowed by the manuf&e, or the manufacturer determines that the
test should be terminated for safety reasonsg&apssively high battery temperature,
abnormally low battery voltage, etc., whicheverwsdirst. For off-vehicle charge capable
hybrid electric vehicles, this determination sholperformed without the use of the auxiliary
power unit.

3.2.2 Determination of Highway All-Electric Range -Highway for Zero-Emission
Vehicles

(a) Cold soak The vehicle shall be stored at an ambient teatper not less than &8
(20°C) and not more than 86 (3C°C) for 12 to 36 hours. During this time, the védii battery
shall be charged to a full state-of-charge. Chéime shall not exceed soak time.

(ab) At the end of the cold soak period, the vehstiall be placed, either driven or
pushed, onto a dynamometer and operated througbdesessiv€ontinuousHighway-Fuel
Economy-DrivingTestSchedules (HFEDS), 40 CFR, Part 600, Appendiep{&mber 12,

1977] which is incorporated herein by reference. Thstwal be a 15 second zero speed with
key on and brake depressed between two cycles a@dranute soak following the two HFEDS
cycles.

(bc) For vehicles with a maximum speed greater thraggoal to the maximum speed on
the Highway Fuel Economy Driving ScheduHEDS)cycle, this test sequence shall be
repeated until the vehicle is no longer able tont@én either the speed or time tolerances in 40
CFR 886.115-00 (b)(1) and (2) [October 22, 1998]the manufacturer determines that the test

should be terminated for safety reasons, e.g. skedyg high battery temperature, abnormally

low battery voItage etc—Fe#e@bhtele—eharge—eapabtequbHd—eleemc—vehMes th

(ed) For vehicles with a maximum speed less thamthgimum speed on the HFEDS
cycle, the vehicle shall be operated at maximunilaa power (or full throttle) when the
vehicle cannot achieve the speed trace withinpleed and time tolerances specified in 40 CFR
886.115-00(b)(1) and (2) [October 22, 199@he test shall be terminated when the vehicle
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speed when operated at maximum available powduliahrottle) falls below 95 percent of the
maximum speed initially achieved on the HFEDS cyxlavhen the battery state-of-charge is
depleted to the lowest level allowed by the manuf&e, or the manufacturer determines that the
test should be terminated for safety reasonsg&agssively high battery temperature,

abnormally Iow battery voltage etc., whlchevertﬂsdlrst -Fer—emehtele—eha#ge—eapable

pewer—um’t.
(de) NEVs are exempt from the all-electric range kgl test.
3.23 Recording requirements.

For all electric vehicles and hybrid electric veleis, except off-vehicle charge
capable hybrid electric vehicleOnce the vehicle is no longer able to maintasdpeed

and t|me requwements specn‘led in E 3 lor E@above—epepe—the—au*thaw—pewer

vehlcle shaII be brought to an |mmed|ate stop aed‘dtllowmg data shall bﬁecorded

(@) mileage accumulated during the All-Electric Baest;

(b) Net DC energy from the battery that was expdraiging the All-Electric
Range Test (may be reported as the total DC battezygy output and the total DC
battery energy input during the All-Electric Rargst);

(© AC energy required to fully charge the battaftgr the All-Electric Range
Test from the point where electricity is introdudesim the electric outlet to the battery
charger; and

(d) DC energy required to fully charge the batiter the All-Electric Range
Test from the point where electricity is introdudeaim the battery charger to the battery.

Battery charging shall begin within 1 hour aftemeating the All-Electric Range Test.

324 Regenerative braking Regenerative braking systems may be utilizethduhe
range test. The braking level, if adjustable, Idbalset according to the manufacturer’s
specifications prior to the commencement of the t&se driving schedule speed and time
tolerances specified in E.3.1 or E.82 shall not be exceeded due to the operation of the
regenerative braking system.

3.5 Measurement Accuracy The overall error in voltage and current recogdin
instruments shall not exceed 1% of the maximumevaluhe variable being measured.
Suggested equipment: clamp-on amp meter/power rogpable of sampling voltage and
current. Voltage and current shall be sampledmirémum rate of 20 hz.

3.6 Watt Hour Calculation.

DC energy (watt hours) shall be calculated as ¥edlo

DC energy Jv(t) *i(t) dt
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Where v = vehicle DC main battery pack voltage
i = vehicle DC main battery pack current

4, Determination of Battery Specific Energy for ZE\&.

Determine the specific energy of batteries usqubteer a ZEV in accordance with the
U.S. Advanced Battery Consortium’s Electric VehiBlgttery Procedure Manual (January
1996), Procedure No. 2, “Constant Current Dischdieg Series,” using the C/3 rate. The
weight calculation must reflect a completely funo@l battery system as defined in the
Appendix of the Manual, including pack(s), requigegbport ancillaries (e.g., thermal
management), and electronic controller.

5. Determination of the Emissions of the Fuel-firedHeater.

The exhaust emissions result of the fuel-fired éresthall be determined by operating at a
maximum heating capacity with a cold start betwa® and 86F for a period of 20 minutes
and dividing the grams of emissions by 20. Theltewy grams per minute shall be multiplied
by 3.0 minutes per mile-fdp obtaina grams per mile value.

6. Hybrid-Eleetric-Vehiele FFFRP Urban Emission Test Provisions for All Hybrid
Electric Vehicles, Except Off-Vehicle Charge Capalg.

Alternative procedures may be used if shown tadyegjuivalent results and if approved
in advance by the Executive Officer of the Air Reses Board.

6.1  Vehicle Preconditioning.

To be conducted pursuant to the “California EvappeesEmission Standards and Test

Procedures for 2001 and Subsequent Model Motordledii-as-incorperated-byreference-herein

with the following supplemental requirements:

6.1:2L For hybrid electric vehicles that do not allow mahactivation of the auxiliary
power unit, battery state-of-charge shall be satlavel that causes the hybrid electric vehicle to
operate the auxiliary power unit for the maximunsgble cumulative amount of time during the
preconditioning drive.

6.1:32 For hybrid electric vehicles that allow manualation of the auxiliary power
unit, battery state-of-charge shall be set at allthat satisfies one of the following conditions:

0] If the hybrid electric vehicle is charge-sustag over the UDDS, battery
state-of-charge shall be set at the lowest levelald by the manufacturer.
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(i) If the hybrid electric vehicle is charge-defphg over the UDDS, battery
state-of-charge shall be set at the level recomeatbg the manufacturer for
activating the auxiliary power unit when operatingirban driving conditions.

6.143 After setting battery state-of-charge, the hylectric vehicle shall be pushed or
towed to a work area for the initilel drain and fill according to sectioiit D.1.44. and-B-1-2
of the “California Evaporative Emission Standardd dest Procedures for 2001 and Subsequent

Model Motor Vehicles. as-incerporated-byreference-herein.

6.1:54 Following the initialfuel drain and fill, the vehicle shall completeiaitial soak
period of a minimum of 6 hours. After completimgtsoak period, the vehicle shiadl pushed
or towed into position on a dynamometer and preitimmetd. If the auxiliary power unit is
capable of being manually activated, the auxiloyer unit shall be manually activated at the
beginning of and operated throughout the precamdiig drive.

6.1:66 Within five minutes of completing preconditionidgve, battery state-of-charge
shall be set at a level that satisfies one of dllewing conditions:

(1) If the hybrid electric vehicle does not allowanual activation of the
auxiliary power unit and is charge-sustaining aberUDDS, then set battery
state-of-charge to a level such that the SOC @itgisee section B., Definitions
and Terminologyof these procedures) would be satisfied for yredhometer
procedure (section &2 of these procedures). If off-vehicle chargsmgequired
to increase battery state-of-charge for propemggtoff-vehicle charging shall
occur during the second soak period @fto 36 hourseak-peried

(i) If the hybrid electric vehicle does not allananual activation of the
auxiliary power unit and is charge-depleting over UDDS, then no battery
state-of-charge adjustment is permissible.

(i) If the hybrid electric vehicle does allow maal activation of the auxiliary
power unit, then set battery state-of-charge toufenturer recommended level
for activating the auxiliary power unit when thebingl electric vehicle is
operating in urban driving conditions.

6.2 Urban Dynamometer Procedure_for All Hybrid Electric Vehicles, Except
Off-Vehicle Charge Capable Hybrid Electric Vehicles

To be conducted pursuant to 40 CFR §886.135-00 [ect®d2, 1996ivith the
following revisions: _References to 886.110-94 kimsan 886.110-94 as last amended
June 30, 1995.

6.2.1 Amend subparagraph-(a):

Overview The dynamometer run shatnsistof two tests, a “cold” start
test, after a second fuel drain and fill and adl26 hour soak period performed
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minimum-12heur-and-a-maximum-3Bour-seakpursuant to the provisions of the
“California Evaporative Emission Standards and Restcedures for 2001 and
Subsequent Model Motor Vehicless-inrcorporated-by-reference-herand a “hot”

start test following the “cold” start test by 10mates. Vehicle startup (with all
accessories turned off), operation over the UDD&aahicle shutdown make a complete
cold start test. Vehicle startup and operatiorr éive UDDS and vehicle shutdown make
a complete hot start test.

For all UDDS testsMhe exhaust emissions are diluted with ambientair i
the dilution tunnel as shown in Figure B94-5 anguiré B94-6 (886.110-94)A dilution
tunnel is not required for testing vehicles waiwexh the requirement to measure
particulates. Four particulate samples are catkon filters for weighing; the first
sample plus backup is collected during the cold gat (including shutdown); the
second sample plus backup is collected during thetiart test (including shutdown).
Continuous proportional samples of gaseous emission collected for analysis during

each test. For hybrid electric vehicles with-gamsluelednatural-gakieled-and

liquefied-petroleum-gatteled Otto-cycle auxiliary power units, the compositenpées
collected in bags are analyzed for THC, CO,3CH, and NQ. For hybrid electric

vehicles that are not “off-vehicle charge capabémd are equippedith
petroleum-fueled diesel-cycle auxiliary power uirfdgptional for natural gas-fueled,
liquefied petroleum gas-fuelednd-methanahlcoholfueled diesel-cycle vehicles), THC
is sampled and analyzed continuously pursuanta@tbvisions of 886.110-94Parallel
samples of the dilution air are similarly analyzedTHC, CO, CQ, CH, and NQ. For
hybrid electric vehicles with natural gas-fueledquefied petroleum gas-fuelednd
methanolalcohotfueled auxiliary power units, bag samples areeoddid and analyzed
for THC (if not sampled continuously), CO, @H, and NQ. For hybrid electric
vehicles with-methandlcohol-fueled auxiliary power units;-methaatdoholand
formaldehyde samples are taken for both exhauststoms and dilution air (a single
dilution air formaldehyde sample, covering the ltteat period may be collected).
Parallel bag samples of dilution air are analyzediHC, CO, CQ, CH; and NQ.

6.2.2 Subparagraphs (b) through (c). [No change.]

6.2:28 Delete subparagraph (d).

6.2.4 Subparagraphs (e) through (g). [No change.]

6.2:3 Amend subparagraph (h): The driving distancenaasured by counting
the number of dynamometer roll or shaft revolutisisll be determined for the cold
start test and hot start test. The revolutiond sleameasured on the same roll or shaft
used for measuring the vehicle’s speed.

6.2.6 Subparagraph (i). [No change.]
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6.3 Urban Dynamometer Test Run, Gaseous and Particulate Emissis for All
Hybrid Electric Vehicles, Except Off-Vehicle ChargeCapable Hybrid Electric Vehicles.

To be conducted pursuant to 40 CFR 886.137-96 [M2ad; 1993)with the
following revisions:

6.3.1 Amend subparagraph (&¥eneral The dynamometer run shathnsists
of two tests, acold” start test, after a second fuel drain and fill ari? to 36 hour soak
period performeeninimum-12hour-and-amaximum-3Bour-seakpursuant to the
provisions of the “California Evaporative Emissitandards and Test Procedures for
2001 and Subsequent Model Motor Vehicles-incorporated-byreferenberein,and a
“hot” start test following the cold start test by 10 utes. The complete dynamometer
test consists of a cold start drive of 7.5 milea 11km) and a hot start drive of 7.5 miles
(12.1 km). The vehicle shall be stored prior t® émission test in such a manner that
precipitation (e.g., rain or dew) does not occutl@vehicle. The vehicle is allowed to
stand on the dynamometer during the 10 minute pier®d between-the-cold-and-hot
starteachtests

6.3.2 Amend subparagraph (b) as follows.

6.3.2.1Amend subparagraph (b)(9): Start the gas flowsueag device,
position the sample selector valves to direct Hma@e flow into the exhaust
sample bag, the-feanelalcoholexhaust sample, the formaldehyde exhaust
sample, the dilution air sample bag, the-methatwmholdilution air sample and
the formaldehyde dilution air sample (turn on te¢rgpleum-fueled diesel-cycle
THC analyzer system integrator, mark the recortiart¢ start particulate sample
pump No. 1, and record both gas meter or flow mesasent instrument readings,
if applicable), and turn the key on. If the awili power unit is capable of being
manually activated, the auxiliary power unit shwdlactivated at the beginning of
and operated throughout the UDDS.

6.3.2.2Delete subparagraph (&B).

6.3.23 Amend subparagraph (fb¥): Turn the vehicle off 2 seconds after
the end of the last deceleration (at 1,369 seconds)

6.3.24 Amend subparagraph (bp): Five seconds after the vehicle is
shutdown, simultaneously turn off gas flow measyidevice No. 1 and if
applicable, turn off the hydrocarbon integrator llpmark the hydrocarbon
recorder chart, turn off the No. 1 particulate seenqump and close the valves
isolating particulate filter No. 1, and positiorettample selector valves to the
“standby” position. Record the measured roll afsrevolutions (both gas meter
or flow measurement instrumentation readings),ragdt the counter. As soon as
possible, transfer the exhaust and dilution air@amto the analytical system and
process the samples pursuant to 886.140, obtamatgbilized reading of the
exhaust bag sample on all analyzers within 20 remof the end of the sample
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collection phase of the test. Obtair-methaiocbholand formaldehyde sample
analyses, if applicable, within 24 hours of the ehthe sample period. (If it is
not possible to perform analysis on the-methatmholand formaldehyde
samples within 24 hours, the samples should bedtora dark cold (£ to
10°C) environment until analysis. The samples shbeldnalyzed within
fourteen days.) If applicable, carefully removéhopairs of particulate sample
filters from their respective holders, and placeheia a separate petri dish, and
cover.

6.3-2.5 Amend subparagraph (iB): Repeat the steps in
paragraphs (b)(2) through (b)(17) of this sectionthe hot start test. The step in
paragraph (b)(9) of this section shall begin betweand 11 minutes after the end
of the sample period for the cold start test.

6.34.6 Delete subparagraph (&ap).
6.3:2.7 Delete subparagraph (D).

6.3:62.8 Amend subparagraph (B)L): As soon as possible, and in
no case longer than one hour after the end ofahsthart phase of the test,
transfer the four particulate filters to the weigipichamber for post-test
conditioning, if applicable. For hybrid electrielhcles that do not allow manual
activation of the auxiliary power unit and are @esustaining over the UDDS, a
valid test shall satisfy the SOC Criterion (seeil@bns, section B of these
procedures).

6.3+72.9 Amend subparagraph (B%): Vehicles to be tested for
evaporative emissions will proceed pursuant to‘tGalifornia Evaporative
Emission Standards and Test Procedures for 2005absequent Model Motor

Vehicles’ as-ihecorporated-by-reference-herein.

6.4 Calculations - Exhaust Emissions for All HybridElectric Vehicles, Except
Off-Vehicle Charge Capable Hybrid Electric Vehicles

To be conducted pursuant to 40 CFR §86.144-94 [y 005]with the
following revisions:

6.4.1 Amend subparagraph (a): For light-duty vielsiand light duty trucks:

Ywnm=0.43"* L +0.57* L
Dc Dh
Where:

(1) Ywm = Weighted mass emissions of each pollutant,TieC, CO,
THCE, NMHENMOG, NMHCE, CH,, NG, or CQ, in grams per vehicle mile.
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(2) Y.= Mass emissions as calculated from the cold &attin grams

per test.
(3) Yh=Mass emissions as calculated from the hot &sttin grams per

test.
(4) D, = The measured driving distance from the cold $at, in miles.

(5) Dn = The measured driving distance from the hot st in miles.

6.4.2 Subparagraphs (b) through (e). [No change.]

6.5 Calculations - Particulate Emissions for All Hyrid Electric Vehicles, Except
Off-Vehicle Charge Capable Hybrid Electric Vehicles

To be conducted pursuant to 40 CFR 886.145-82 [hdvee 2, 1982}vith the
following revisions: References to 886.110-94 shall mean 886.110-&6tamended
June 30, 1995.

6.5.1 Amend subparagraph (a): The final reporestiresults for the mass
particulate (M) in grams/mile shall be computed as follows:

M oc M oh
Mp=0.43* —| +0.57*
Dc Dh
Where:

(1) My = Mass of particulate determined from the coldtg&st, in grams
per vehicle mile. (See 886.110-94 for determimajio

(2) Mpn = Mass of particulate determined from the hottd&st, in grams
per vehicle mile. (See 886.110-94 for determimajio

(3) D. = The measured driving distance from the cold s, in miles.

(4) Dy = The measured driving distance from the hot st in miles.

6.5.2 Subparagraph (b). [No change.]

7. Hybrid-Eleetric-Vehiele Highway Emission Test Provisions for All Hybrid

Electric Vehicles, Except Off-Vehicle Charge Capald Hybrid Electric Vehicles.

To be conducted pursuant to 40 CFR §600-4£1089Becember 27, 2006§ith
the following revisions:

7.1  Subparagraph (a). [n/a]

7-12 Amend subparagraph (b) as follows:

7.2.1 Amend subparagraph (b)(2): The highway fuel econtest is designated
to simulate non-metropolitan driving with an avesapeed of 48.6 mph and a maximum
speed of 60 mph. The cycle is 10.2 miles long Withstop per mile and consists of
warmed-up vehicle operation on a chassis dynamartietaigh a specified driving
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cycle. A proportional part of the diluted exhaestission is collected continuously for
subsequent analysis of THC, CO, £@nd NQ using a constant volume (variable
dilution) sampler. Diesel dilute exhaust is continsly analyzed for hydrocarbons using
a heated sample line and analyzer—Methahabhol and formaldehyde samples are
collected and individually analyzed fer-methantloholfueled vehicles.

7.2.2 Amend subparagraph (b)(7)(ilhhe dynamometer procedure shall consist
of two cycles of the Highway Fuel Economy Drivingh®dule (8600.109(b)) separated
by 15 seconds of idle. The first cycle of the Higly Fuel Economy Driving Schedule is
driven to precondition the test vehicle and theoedds driven for the fuel economy
measurement.

7.2.3 Amend subparagraph-H{®)(7)(iii): Only one exhaust sample and one
background sample-aghall becollected and analyzed for THC (except diesel
hydrocarbons which are analyzed continuously), CO;,, and NQ. MethanelAlcohol
and formaldehyde samples (exhaust and dilutioreaér)collected and analyzed for
methanolalcohotfueled vehicles.

7-3.2.4 Add subparagraph-E{@))(7)(v): Battery-statef-charge-shallbe-set
prior-to-performing-the HFEDS preconditioning-cycleor hybrid electric vehicles that

do not allow manual activation of the auxiliary pavwunit, battery state-of-charge shall
be set at a level that causes the hybrid electtiicle to operate the auxiliary power unit
for the maximum possible cumulative amount of toheing the HFEDS preconditioning
cycle. For hybrid electric vehicles that allow raahactivation of the auxiliary power
unit, battery state-of-charge shall be set at allthat satisfies one of the following
conditions:

0] If the hybrid electric vehicle is charge-susiag over the HFEDS,
battery state-of-charge shall be set at the loleest allowed by the
manufacturer.

(i) If the hybrid electric vehicle is charge-detihg over the HFEDS,
battery state-of-charge shall be set at the la@mmended by the manufacturer
for activating the auxiliary power unit when opémgtin highway driving
conditions.

7-4.2.5 Amend subparagraph-{h)}(6)(9)(v): Operate the vehicle over one
HFEDS preconditioning cycle according to the dynamater driving schedule specified
in §600.109-08b) [December 27, 2006]If the auxiliary power unit is capable of being
manually activated, the auxiliary power unit shlmanually activated at the beginning
of and operated throughout the HFEDS preconditgpiycle.

7-5.2.6 Amend subparagraph-{h}(6)(9)(vi): When the vehicle reaches zero
speed at the end of the HFEDS preconditioning ¢yokedriver has 17 seconds to
prepare for the HFEDS emission measurement cydleedfest. Reset and enable the roll
revolution counter. During the idle period, ondlué following conditions shall apply:
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0] For hybrid electric vehicles that do not alloe auxiliary power
unit to be manually activated and are charge-sustaover the HFEDS, the
vehicle shall be momentarily turned off for 5 set®@and turned back on during
the idle period. The battery state-of-charge dbaltecorded after the hybrid
electric vehicle has fully turned on.

(i) For hybrid electric vehicles that do not alldkae auxiliary power
unit to be manually activated and are charge-degleiver the HFEDS, the
vehicle shall remain turned on during the idle peri

(i) For hybrid electric vehicles that allow thexaliary power unit to
be manually activated, the vehicle shall remainedron with the auxiliary power
unit operating during the idle period.

7-6.2.7 Add subparagraph-hH{@®)(9)(viii): At the conclusion of the HFEDS
emission test, one of the following conditions shably:

(1) For hybrid electric vehicles that do not allole auxiliary power
unit to be manually activated and are charge-sustover the HFEDS, record
the battery state-of-charge to determine if the SID&rion (see Definitions,
section B.lof these tegbrocedures) is satisfied. If the SOC Criterionas
satisfied, then repeat dynamometer test run frdmpatagraph (h)(6). A total of
three hlghway emission tests shall be aIIowed msfyathe SOC Crlterlon

(i) For hybrid electric vehicles that do not alldlae auxiliary power
unit to be manually activated and are charge-degjetver the HFEDS, the
emission test is completed.

(i) For hybrid electric vehicles that allow thealiary power unit to
be manually activated, the emission test is coraglet

7.2.8 Delete subparagraph (b)(10).

7.3 Delete subparagraphs (c) through (e).
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8. Hybrid-Eleetric-Vehiele SFTP Emission Test Provisions for All Hybrid
Electric Vehicles, Except Off-Vehicle Charge Capald Hybrid Electric Vehicles.

8.1 USO06 Vehicle Preconditioning

To be conducted pursuant to 40 CFR 8§86.132-00 [§8ctd2, 1996}vith the
following revisions:

8.1.1 Subparagraphs (a) through (m). [No change.]

8.142 Amend subparagraph (n): Aggressive Driving TesS@B)
Preconditioning.

8.1.2.1 Amend subparagrafih) as follows: If the US06 test follows the
exhaust emission FTP or evaporative testing, theslieg step may be deleted
and the vehicle may be preconditioned using therameaining in the tank (see
paragraph (c)(2)(ii) of this sectlon) The teslhmse may be pushed or driven
onto the test dynamomete atterte-sf

hybrid electrlc vehlcles that allow manual actigatof the auxiliary power unit,
battery state-of-charge shall be set at a levelshigsfies one of the following
conditions:

8.1.2.1.1 (i Delete subparagraph (i), and replace wiitthe
hybrid electric vehicle is charge-sustaining over US06, battery state-of-charge
shall be set at the lowest level allowed by the ufeacturer. The auxiliary power
unit shall be manually activated at the beginnihgral operated throughout the
USO06 preconditioning cycle.

8.1.2.1.2 {i) Delete subparagraph (ii), and replace witihhe
hybrid electric vehicle is charge-depleting ovex hS06, battery state-of-charge
shall be set at the level recommended by the matwr&x for activating the
auxiliary power unit when operating in highway dniy conditions. The auxiliary
power unit shall be manually activated at the beigig of and operated
throughout the US06 preconditioning cycle.

8-1.2Delete-subparagraphs{(rm{H{H-and-H)(ii).

8.1.2.1.3 Subparagraphs (iii) through (iv). [Naobe.]
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8.1.2.2 Subparagraph (2). [No change.]

8.1.3 Subparagraph (0). [No change.]

8.2 USO06 Emission Test.

To be conducted pursuant to 40 CFR §86.158{D@cember 27, 2006yith the
following revisions: References to 886.110-94 shall mean 886.110-&6tamended
June 30, 1995.

8.2.1 Amend subparagraph (&)verview The dynamometer operation
consists of a single, 600 second test on the US0Hd schedule, as described in
appendix |, paragraph (g), of this part. The hylelectric vehicle is preconditioned in
accordance with 886.132-00, to bring it to a warrapdtabilized condition. This
preconditioning is followed by a 1 to 2 minute igleriod that proceeds directly into the
USO06 driving schedule during which continuous prtipoal samples of gaseous
emissions are collected for analysis. If engiadiay should occur during testing, follow
the provisions of 886.136-90 (engine starting asdarting). For hybrid electric vehicles
with gaselinefueled Otto-cycle auxiliary power units, the compositenpées collected in
bags are analyzed for THC, CO, £QH, and NQ. For hybrid electric vehicles with
petroleumiueleddiesel-cycle auxiliary power units, THC is sampéeatl analyzed
continuously according to the provisions of 88630 Parallel bag samples of dilution
air are analyzed for THC, CO, GQCH, and NQ.

8.2.2 Amend subparagraph (b) as follows.

8 2 2. 1Amend subparagraph (b)(2) POSIUG-H—QVGMGLG—I—%PH—SHGG—OI’
veh+ele—may—lee—elm+e¢sa¢vel%the test vehlcle on the dynamometer and restraln.

8.2.3 Subparagraph (c). [No change.]

8.2:34 Amend subparagraph (d): Practice runs over tesgpibed driving
schedule may be performed at test pmn&pmwded#a%tew—sta%ef—ek&rge—se&g%

8.2.5 Subparagraph (e). [No change.]

8.2:4%6 Amend subparagraph (f) as follows.

8.2.6.1Amend subparagraph (f)(2)(i): Immediately aftempletion of
the USO06 preconditioning cycle, idle the vehicléhe idle period is not to be less
than one minute or not greater than two minutesrifg the idle period, one of
the following conditions shall apply:
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0] For hybrid electric vehicles that do not alloe auxiliary power
unit to be manually activated and are charge-suis@iover the US06, the vehicle
shall be momentarily turned off for 5 seconds anmded back on during the idle
period. The battery state-of-charge shall be safter the hybrid electric
vehicle has fully turned on.

(i) For hybrid electric vehicles that do not alldkae auxiliary power
unit to be manually activated and are charge-degleiver the US06, the vehicle
shall remain turned on during the idle period.

(i) For hybrid electric vehicles that allow thexaliary power unit to
be manually activated, the vehicle shall remainedron with the auxiliary power
unit operating during the idle period.

8.25.2 Amend subparagraph (f)(2)(ix): At the conclusadrihe US06
emission test, one of the following conditions shably:

0] For hybrid electric vehicles that do not alloranual activation of
the auxiliary power unit and are charge-sustaiowver the US06, record the
battery state-of-charge to determine if the SO@e@dn (see Definitions, section
B.1 of these tegbrocedures) is satisfied. If the SOC Criterionas satisfied,
then repeat dynamometer test run from subparadfg@h(i). A total of three
US06 emission tests shall be allowed to satisiy\SO€ Criterion.—Manufacturers

(i) For hybrid electric vehicles that do not alldlae auxiliary power
unit to be manually activated and are charge-degjever the US06, turn off
vehicle 2 seconds after the end of the last desaber.

(i) For hybrid electric vehicles that allow thealiary power unit to
be manually activated, turn off vehicle 2 secoritlsr ahe end of the last
deceleration.

8.3  SCO03 Vehicle Preconditioning.

To be conducted pursuant to 40 CFR §886.132-00 [gect®d2, 1996ivith the
following revisions:

8.3.1 Subparagraphs (a) through (n). [No change.]

8.342 Amend subparagraph (okir Conditioning Test (SC03) Preconditioning
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8.3.2.1 Amend subparagrafih) as follows: If the SCO03 test follows the
exhaust emission FTP or evaporative testing, theeliag step may be deleted
and the vehicle may be preconditioned using ther&meaining in the tank (see
paragraph (c)(2)(ii) of this section). The teshieée may be pushed or driven

onto the test dynamometmewded—that—baﬁew—staté—eh&rg@qas—net—been—set

hybrld electrlc vehlcles that allow manual actigatof the auxiliary power unit,
battery state-of-charge shall be set at a levelghigsfies one of the following
conditions:

8.3.2.1.1 {1} Delete subparagraph (i), and replace witht the hybrid
electric vehicle is charge-sustaining over the S@aRery state-of-charge shall
be set at the lowest level allowed by the manufactuThe auxiliary power unit
shall be manually activated at the beginning of aperated throughout the SC03
preconditioning cycle.

8.3.2.1.2 {i)} Delete subparagraph (ii), and replace witti:the hybrid
electric vehicle is charge-depleting over the SQ@Btery state-of-charge shall be
set at the level recommended by the manufacturexdiovating the auxiliary
power unit when operating in highway driving cormatis. The auxiliary power
unit shall be manually activated at the beginnihgral operated throughout the
SCO03 preconditioning cycle.

8.3.2 Delete subparagraphs (0)(1)(1) and (o){(1)(ii).

8.3.2.2 Subparagraphs (2) through (3). [No change

8.4  SCO03 Emission Test.

To be conducted pursuant to 40 CFR 8§86.160-00 [iDbee 8, 2005vith the
following revisions: References to 886.110-94 shall mean 886.11G%4shamended
June 30, 1995.

8.4.1 Amend subparagraph (@verview The dynamometer operation
consists of a single, 594 second test on the S@WB@ schedule, as described in
appendix |, paragraph (h), of this part. The hylaliectric vehicle is preconditioned in
accordance with 886.132-00 of this subpart, togbtire vehicle to a warmed-up
stabilized condition. This preconditioning is fmlled by a 10 minute vehicle soak
(vehicle turned off) that proceeds directly inte tBC03 driving schedule, during which
continuous proportional samples of gaseous emissioncollected for analysis. The
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entire test, including the SCO3 preconditioningleyeehicle soak, and SC03 emission
test, is either conducted in an environmentalfteslity or under test conditions that
simulategesting in an environmental test cell (see-886.162-00 (a) for a discussion of
simulation procedure approvals). The environmetetsl facility must be capable of
providing the following nominal ambient test comalits of: 95F air temperature, 100
grains of water/pound of dry air (approximatelypicent relative humidity), a solar
heat load intensity of 850 Wfrand vehicle cooling air flow proportional to velei
speed. Section 86.161-00 discusses the minimuifityfaequirements and
corresponding control tolerances for air conditighambient test conditions. The
vehicle’s air conditioner is operated or approgliasimulated for the duration of the test
procedure (except for the 10 minute vehicle saak)juding the preconditioning. If
engine stalling should occur during testing, folltwe provisions of 886.136-90 (engine
starting and restarting). For hybrid electric wbs with-gaselindueled Otto-cycle
auxiliary power units, the composite samples ctdiéén bags are analyzed for THC,
CO, CQ, CH; and NQ. For hybrid electric vehicles with-petroledmeleddiesel-cycle
auxiliary power units, THC is sampled and analyzendtinuously according to the
provisions of 886.110-94Parallel bag samples of dilution air are analyloe THC, CO,
CO,, CH; and NQ.

8.4.2 Amend subparagraph (b) as follows.

8 4 2.1 1Amend subparagraph (b)(2) P03|t+en—€veh+ele+stbmj}ushed—er

Veh+ele—may—be—dm+en—as—wetbe test vehlcle on the dynamometer and restraln

8.4.3 Amend subparagraph (c) as follows.

8.4.3.1Amend subparagraph (c)(9): Start vehicle (withcanditioning
system also running). If the auxiliary power wfithe hybrid electric vehicle is
capable of being manually activated, the auxiloyer unit shall be manually
activated at the beginning of and operated througtiee SC03 emission test.
Fifteen seconds after the vehicle starts, beginnitial vehicle acceleration of the
driving schedule.

8.4.4 Amend subparagraph (d) as follows.
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8.4:64.1 Amend subparagraph (d)(10): At the conclusiothef
Uso6SC03emission test, one of the following conditionslsapply:

0] For hybrid electric vehicles that do not alloe auxiliary power
unit to be manually activated and are charge-sustaover the SC03, record the
battery state-of-charge to determine if the SOQ@e@adn (see Definitions, section
B.1 of these procedures) is satisfied. If the SO@e@an is not satisfied, then
turn off cooling fan(s), allow vehicle to soak letambient conditions of
paragraph (c)(5) of this section for 10 minuteg] egpeat dynamometer test run
from subparagraph (d). A total of three SC03 eimistests shall be attempted to

satisfy the SOC Criterion—Manufacturers-may-cleecbpeat-dynramometertest

N olowino AWaalla alcematha anhian N aTal
A" g J i Sel atHic S
N

(i) For hybrid electric vehicles that do not alldlae auxiliary power
unit to be manually activated and are charge-degjetver the SC03, turn off
vehicle 2 seconds after the end of the last desaber.

(i) For hybrid electric vehicles that allow thealiary power unit to
be manually activated, turn off vehicle 2 secoritlsr ahe end of the last
deceleration.

8.4.5 Subparagraph (e). [No change.]

9. State-of-Charge Net Change Tolerances for All Hyid Electric Vehicles,
Except Off-Vehicle Capable Hybrid Electric Vehicles

9.1 For hybrid electric vehicles that use a batssryan energy storage device, the
following state-of-charge net change tolerancel stpgdly:

NHVfueI |]mfuel
(AmMp-hina)max = (AMpP-higitia) + 0.010

0K,

system

NHVfueI |]rnfuel
(AMp-hina)min = (AMpP-hksitar) - 0.010

0K,

system

Where:

(Am p'h rfinal)max
(Amp'h rfinal)min
(Amp-htpitial)
NHV el

Maximum allowed Amp-hr stored in battery at éral of the test
Minimum allowed Amp-hr stored in battery at #ad of the test
Battery Amp-hr stored at the beginning of thstt

Net heating value of consumable fuel, in Joutes/

Workshop Draft: 07/16/08
Hearing Date: 10/23/08 E-17



July 16, 2008 DRAFT

Miyel
K1

Vsystem

Total mass of fuel consumed during test, in kg

Conversion factor, 3600 seconds/hour

Average charge sustainiBpattery DC bus voltage (open
circuit) during charge sustaining operation. Natue shall be
submitted for testing purposes, and it shall bgesitho
confirmation by the Air Resources Board.

9.2 For hybrid electric vehicles that use a capaeis an energy storage device, the
following state-of-charge net change tolerancel stpgdly:

7 \

20NHV, , [Om
(Viinamax = 1|Viaia + 0,015( et Mol
initial C
(20NRV,, Om,.)

(Vfinal)min = \/Vinzitiaﬂ - 0010

Where:
(Vfinal)max
(Vfinal)min
\% iitial

N HVfueI
Mryel

C

The stored capacitor voltage allowed at theadrttie test
The stored capacitor voltage allowed at theadrttle test

The square of the capacitor voltage storedeab#ginning of the test

Net heating value of consumable fuel, in Joukgs/
Total mass of fuel consumed during test, in kg
Rated capacitance of the capacitor, in Farads

9.3 For hybrid electric vehicles that use an eteatechanical flywheel as an energy
storage device, the following state-of-charge heinge tolerance shall apply:

/ \

2 (ZDNHVfueI |]rnfuel)
(rPMfinamax = | TPM 5 + 0010
| OK,
_ 2 (ZDNHVfueI |]mfuel)
(rPMinal)min = rPMyii — 0010
| OK,

Where:
(rpmfinal)max
(rPMfinal) min
MPM i
NHVityel
Miyel
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Conversion factor; A

K
° 3600sec - rpm?

Rated moment of inertia of the flywheel, in kg-
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E. Test Procedures for Off-Vehicle Charge Capable #brid Electric Vehicles.

The “as adopted or amended dates” of the 40 CFR8Baequlations referenced by this
document are the dates identified in the “CalifarBxhaust Emission Standards and Test
Procedures for 2001 and Subsequent Model Pass€agerLight-Duty Trucks and Medium-
Duty Vehicles,” unless otherwise noted.

1. Electric Dynamometer. All off-vehicle charge capable HEVs must be tested
using a 48-inch single roll electric dynamometeetime the requirements of 40 CFR Subpart B,
886.108-00(b)(2) [October 22, 1996].

2. Vehicle and Battery Break-In Period. A manufacturer shall use good
engineering judgment in determining the properibzaiol emissions mileage test point and
report same according to the requirements of Sei@.11 above.

3. General Testing Requirements.

3.1 Recording requirements.

For off-vehicle charge capable hybrid electric vdbs The following data shall
be recorded for all charge depleting range andusthtasts and for each individual test

cycle therein:

(a) mileage accumulated during the All-Electric Bamortion of the test,
where applicable;

(b) Net DC enerqgy from the battery that was expdrdiging the test (may be
reported as the total DC battery energy outputthadotal DC battery energy input);

(c) AC energy required to fully charge the battafter a charge depleting or
charge sustaining test from the point where elgtjris introduced from the electric
outlet to the battery charger;

(d) DC energy required to fully charge the battgter a charge depleting or
charge sustaining test from the point where el@tjris introduced from the battery
charger to the battery; and

(e) Net DC amp-hrs from the battery that was expdrduring the test (may
be reported as the total DC amp-hrs output andbtiaé DC amp-hrs input)

3.2  Regenerative braking Regenerative braking systems may be utilizechduhe
range test. The braking level, if adjustable, Idh@lset according to the manufacturer’s
specifications prior to the commencement of the té&he driving schedule speed and time
tolerances specified in F.3.1 or F.3.2 shall noéxeeeded due to the operation of the
regenerative braking system.

3.3 Measurement Accuracy The overall error in voltage and current recogdin
instruments shall not exceed 1% of the maximumevaluhe variable being measured.
Suggested equipment: clamp-on amp meter/power rogpatble of sampling voltage and
current. Voltage and current shall be sampledmirgmum rate of 20 hz.
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3.4  Watt Hour Calculation.

DC energy (watt hours) shall be calculated as ¥adlo

DC enerqgy Jv(t) *i(t) dt
Where v = vehicle DC main battery pack voltage
i = vehicle DC main battery pack current

4. Determination of the Emissions of the Fuel-firedHeater.

The exhaust emissions result of the fuel-fired éxestall be determined by operating at a
maximum heating capacity with a cold start betwe®lF and 86F for a period of 20 minutes
and dividing the grams of emissions by 20. Thelteg) grams per minute shall be multiplied
by 3.0 minutes per mile to obtain a grams per walee.

5. Urban Test Provisions for Off-Vehicle Charge Capble Hybrid Electric
Vehicles.

Alternative procedures may be used if shown todyegjuivalent results and if approved
in advance by the Executive Officer of the Air Res®s Board. The criteria certification
emissions for the Urban test shall be the worst easissions of NMOG, CO, NOx, and PM
from either the charge depleting or charge sustgitésts. The sum of NMOG + NOx emissions
shall constitute the worst case for the chargeasusty or charge depleting modes of operation.

Vehicles with more than one mode of operation fgiven charge depleting or charge
sustaining test cycle must be tested in the mod#@{gh represents maximum operation of the
auxiliary power unit. Confirmatory testing mayalse performed in any mode of operation to
ensure compliance with emission standards.

5.1  Vehicle Preconditioning.

To be conducted pursuant to the “California EvapeesEmission Standards and Test
Procedures for 2001 and Subseqguent Model Motordiegii with the following supplemental

requirements:

5.1.1 For vehicles that do not allow manual aciorabf the auxiliary power unit,
battery state-of-charge shall be set at a levéldhases the vehicle to operate the auxiliary
power unit for the maximum possible cumulative antaf time during the preconditioning
drive.

5.1.2 For vehicles that allow manual activatiorthe auxiliary power unit, battery
state-of-charge shall be set at the lowest levewald by the manufacturer.

5.1.3 After setting battery state-of-charge, thieicle shall be pushed or towed to a
work area for the initial fuel drain and fill acclmg to section 11l.D.1.4 of the “California
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Evaporative Emission Standards and Test Proceflur@901 and Subsequent Model Motor
Vehicles.”

5.1.4 Following the initial fuel drain and fill, ¢hwehicle shall complete an initial soak
period of a minimum of 6 hours. After completitg tsoak period, the vehicle shall be pushed
or towed into position on a dynamometer and preitmmed. If the auxiliary power unit is
capable of being manually activated, the auxil@ower unit shall be manually activated at the
beginning of and operated throughout the precamitg drive.

5.2 Urban Dynamometer Procedure for Off-Vehicle Chege Capable Hybrid
Electric Vehicles.

To be conducted pursuant to 40 CFR §86.135-00 [iectd2, 1996] with the
following revisions. References to §86.110-94 lsmalan §86.110-94 as last amended
June 30, 1995.

5.2.1 Amend subparagraph (a).

Overview The dynamometer run shall consist of a seriehafge
depleting tests, after a second fuel drain andifil a 12 to 36 hour soak period
performed pursuant to the provisions of the “Cafifa Evaporative Emission Standards
and Test Procedures for 2001 and Subsequent ModelrMehicles.” Each charge
depleting test shall consist of one UDDS test foétd by a 10 minute hot soak period
until charge sustaining operation is achieved fpaia of UDDS tests. Once charge
sustaining operation is achieved over two conseeWwtiDDS tests, the vehicle shall be
turned off and stored at an ambient temperaturdesstthan 68 (20°C) and not more
than 86F (3C°C) for 12 to 36 hours. If the energy required targje the vehicle from
urban charge sustaining operation to full chargeisequivalent (within + 1% of the AC
energy) to the energy required to charge the velfiioin highway charge sustaining
operation to full charge, the vehicle must be regbd. If the energy required to charge
the vehicle from urban charge sustaining operatidnll charge is equivalent (within +
1% of the AC energy) to the energy required to gbdhe vehicle from highway charge
sustaining operation to full charge, the vehicleymna recharged. The vehicle must be
turned off during recharging. At the end of thiddcsoak period, the vehicle shall be
placed or pushed onto a dynamometer. Vehicle égmsshall be measured over two
UDDS cycles during charge sustaining operationh egparated by a 10 minute key off
hot soak period. The vehicle must meet SOC caitg@ction F.10) from the start of the
first test until the end of the second test.

For all exhaust emission tests, the exhaust emissice diluted with
ambient air in the dilution tunnel as shown in F&B94-5 and Figure B94-6 (886.110-
94). A dilution tunnel is not required for testimghicles waived from the requirement to
measure particulates. For UDDS tests, particidateples are collected on filters for
weighing during each test. Each sample plus bagkapllected during each UDDS test
(including shutdown). Continuous proportional séesmf gaseous emissions are
collected for analysis during each test. For vekigvith Otto-cycle auxiliary power
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units, the composite samples collected in baga@aé/zed for THC, CO, COCH, and
NOy. For vehicles with petroleum-fueled diesel-cyaliliary power units (optional for
natural gas-fueled, liguefied petroleum gas-fuetadt| alcohol-fueled diesel-cycle
vehicles), THC is sampled and analyzed continuopgiguant to the provisions of
886.110-94. Parallel samples of the dilution eg&r similarly analyzed for THC, CO,
CO,, CHs, and NQ. For vehicles with natural gas-fueled, liquefpetroleum gas-fueled,
and alcohol-fueled auxiliary power units, bag sasm@re collected and analyzed for
THC (if not sampled continuously), CO, G@H, and NQ. For vehicles with
alcohol-fueled auxiliary power units, alcohol amdnhaldehyde samples are taken for
both exhaust emissions and dilution air (a singleidn air formaldehyde sample,
covering the total test period may be collectd@arallel bag samples of dilution air are
analyzed for THC, CO, CQCH, and NQ.

5.2.2 Subparagraphs (b) through (c). [No change.]

5.2.3 Delete subparagraph (d).

5.2.4 Subparagraphs (e) through (g). [No change.]

5.2.5 Amend subparagraph (hThe driving distance, as measured by counting
the number of dynamometer roll or shaft revolutisisll be determined for all charge
depleting and exhaust emission tests. The rewoisitthall be measured on the same roll
or shaft used for measuring the vehicle’s speed.

5.2.6 Subparagraph (i). [No change.]

5.3 Urban Dynamometer Test Run, Gaseous and Partiate Emissions for Off-
Vehicle Charge Capable Hybrid Electric Vehicles.

To be conducted pursuant to 40 CFR 8§86.137-96 [Madc 1993] with the
following revisions:

5.3.1  Amend subparagraph (&¥eneral The dynamometer run shall consist of
a series of UDDS tests, after a second fuel dnaghfill and a 12 to 36 hour soak period
performed pursuant to the provisions of the “Cafifa Evaporative Emission Standards
and Test Procedures for 2001 and Subsequent ModielrMehicles.” The vehicle shall
be stored prior to the emission test in such a mathat precipitation (e.g., rain or dew)
does not occur on the vehicle. The vehicle isnald to stand on the dynamometer
during the 10 minute time period between each UMD

5.3.2 Amend subparagraph (b) as follows.

5.3.2.1 Amend subparagraph (b)(9): Start theflgasmeasuring
device, direct the sample flow into the exhaust@arbag, the alcohol exhaust
sample, the formaldehyde exhaust sample, the afl@tir sample bag, the alcohol
dilution air sample and the formaldehyde dilutiomsample, and turn the key on.
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If the auxiliary power unit is capable of being mally activated, the auxiliary
power unit shall be activated at the beginningraf aperated throughout the

UDDS.
5.3.2.2 Delete subparagraph (b)(13).
5.3.2.3 Subparagraph (b)(14). [No change.]
5.3.2.4 Amend subparagraph (b)(15): Five secaiftds the

vehicle is shutdown, simultaneously turn off the law measuring device and
particulate sample pump. Record the measurearaghaft revolutions (both gas
meter or flow measurement instrumentation readjrarg) reset the counter. As
soon as possible, transfer the exhaust and dilailosamples to the analytical
system and process the samples pursuant to 88@ht#ning a stabilized
reading of the exhaust bag sample on all analyz#hsn 20 minutes of the end of
the sample collection phase of the test. Obtaiatedl and formaldehyde sample
analyses, if applicable, within 24 hours of the ehthe sample period. (If it is
not possible to perform analysis on the alcohol famchaldehyde samples within
24 hours, the samples should be stored in a daak(4%C to 10C) environment
until analysis. The samples should be analyzeklimviburteen days.) If
applicable, carefully remove both pairs of parttalsample filters from their
respective holders, and place each in a separatelish, and cover.

5.3.2.5 Amend subparagraph (b)(18): Repeat #pssh
paragraphs (b)(2) through (b)(17) of this sectimntiie hot start test. The step in
paragraph (b)(9) of this section shall begin betw@@nd 11 minutes after the end
of the sample period for the cold start test.

5.3.2.6 Delete subparagraph (b)(19).
5.3.2.7 Delete subparagraph (b)(20).
5.3.2.8 Amend subparagraph (b)(28s soon as possible, transfer

the particulate filters to the weighing chambergost-test conditioning, if
applicable. For vehicles undergoing a cold sth#rge sustaining test, a valid test
shall satisfy the SOC Criterion (see Definitioretson B.1 of these procedures).

5.3.2.9 Amend subparagraph (b)(24): Vehiclesattelsted for
evaporative emissions will proceed pursuant to‘iBalifornia Evaporative
Emission Standards and Test Procedures for 20085 abskequent Model Motor
Vehicles.”
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5.4 Determination of Urban All-Electric Range and Wban Equivalent All-
Electric Range for Off-Vehicle Charge Capable Hybrd Electric Vehicles.

5.4.1 ThdJrban All-Electric Range shall be shall be defined as the distance that the
vehicle is driven from the start of Urban ChargelBgng Range Test until the internal
combustion engine first starts.

5.4.2 Cold soak and vehicle charging The vehicle shall be stored at an ambient
temperature not less than®6§20C) and not more than &6 (3F°C) for 12 to 36 hours. During
this time, the vehicle’s battery shall be charged full state of charge. The vehicle must be
turned off during charging. Charge time shall nate=d soak time.

5.4.3 Urban Charge Depleting Range Test.At the end of the cold soak period, the
vehicle shall be placed or pushed, onto a dynamemaeid operated through the Continuous
Urban Test Schedule until the State—of-Charge NeinGe Tolerances (specified in section F.10
of these test procedures) that indicate chargeisirsf) operation are met for two consecutive
UDDS tests. The Alternative Continuous Urban Badtedule may be substituted for the
Continuous Urban Test Schedule if the test facisitynable to perform the Continuous Urban
Test Schedule. Refer to sections F.5.5, F.5.6 Faht], for calculations of urban exhaust
emissions, urban particulate emissions, and ecnvaill-electric range, respectively.

5.4.4 Urban Charge Sustaining Emission Test.The Urban Charge Sustaining
Emission Test is conducted cold, and after chang&asing operation has been reached, or an
optional charge sustaining test mode has beenadetivand no subsequent charge has been

performed.

(i) Cold soak The vehicle shall be stored at an ambient teniperaot less than
68°F (20°C) and not more than &6 (30°C) for 12 to 36 hours.

(i) At the end of the cold soak period, the védishall be placed or pushed onto
a dynamometer, and two UDDS cycles shall be peddrduring charge sustaining
operation, each separated by a 10 minute key offdak period. The vehicle must meet
SOC criteria (section F.10) from the start of tinst ftest until the end of the second test.
If the SOC Criterion is not satisfied, the testlsba stopped, the vehicle cold soak shall
be conducted again, and the dynamometer test alhb&hconducted again.

5.5 Calculations - Urban Exhaust Emissions for Ofi¥ehicle Charge Capable
Hybrid Electric Vehicles.

To be conducted pursuant to 40 CFR §86.144-94 [Bi1y2005] with the
following revisions:
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5.5.1 Amend subparagraph (a):

Gaseous Emissions — Urban Charge Depleting Ranste Te

For light-duty vehicles and light duty trucks:

Y 2Y
Ywm = 0430 — |+ 057 n
Where:

(1) Ywm = Weighted mass emissions of each pollutant,TldC, CO,
THCE, NMOG, NMHCE, CH, NOx, or CQ, in grams per vehicle mile.

(2) Y. = Mass emissions as calculated from the cold tdatfin grams
per test.

(3) D, = The measured driving distance from the cold $¢st, in miles.

(4) n = number of hot start UDDS tests in ChargelBng operation

Gaseous Emissions — Urban Charge Sustaining EmiSsist.

For light-duty vehicles and light-duty trucks:

Y, Y,
wm=0.43*% & | +0.57* "
(DCJ (Dhj

Where:

(1) Ywm = Weighted mass emissions of each pollutant, TildC, CO,
THCE, NMOG, NMHCE, CH, NG, or CGQ, in grams per vehicle mile.

(2) Y. = Mass emissions as calculated from the cold s&#atf in grams

per test.
(3) Y, = Mass emissions as calculated from the hot &sttin grams per

test.
(4) D, = The measured driving distance from the cold $¢st, in miles.
(5) D, = The measured driving distance from the hot $éstt in miles.

5.5.2 Subparagraphs (b) through (e). [No change.]

5.6 Calculations - Urban Particulate Emissions foOff-Vehicle Charge Capable
Hybrid Electric Vehicles.

To be conducted pursuant to 40 CFR 8§86.145-82 [hdbree 2, 1982] with the
following revisions. References to 886.110-94 lsimslan §86.110-94 as last amended
June 30, 1995.
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5.6.1 Amend subparagraph (a):

Particulate Emissions — Urban Charge Depleting Barest.

The final reported test results for the mass paldte (M,) in grams/mile shall be
computed as follows:

M M,
M,=0.43 * +0.57 % —
D, 5D,

Where:
(1) My = Mass of particulate determined from the coldtg&st, in grams
per vehicle mile. (See 886.110-94 for determimajio
(2) D, =The measured driving distance from the cold $¢st, in miles.
(3) n =number of hot start UDDS tests in Charg@plBting operation

Particulate Emissions — Urban Charge Sustainincs&iom Test.

The final reported test results for the mass paldte (M,) in grams/mile shall be
computed as follows:

M oc M oh
M,=0.43 * + 0.57 *| —
Dc Dh
Where:

(1) My = Mass of particulate determined from the coldtg&st, in grams
per vehicle mile. (See 886.110-94 for determimajio

(2) Mpn = Mass of particulate determined from the hottg&st, in grams
per vehicle mile. (See 886.110-94 for determimajio

(3) D, = The measured driving distance from the cold $¢st, in miles.

(4) D, = The measured driving distance from the hot $éstt in miles.

5.6.2 Subparagraph (b). [No change.]

5.6.3 Equivalent All-Electric Range shall be calculated in accordance with
section F.11 of these test procedures.

6. Highway Test Provisions for Off-Vehicle Charge @pable Hybrid Electric
Vehicles.

The third HFEDS cycle of the Highway Charge SustaiiTest shall be used to calculate
emissions and must be within the state-of-chargi¢oterances as calculated in section F.10.

Vehicles with more than one mode of operation fgiven charge depleting or charge
sustaining test cycle must be tested in the modé@{gh represents maximum operation of the
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auxiliary power unit. Confirmatory testing mayalse performed in any mode of operation to
ensure compliance with emission standards.

6.1 Vehicle Preconditioning.

If the Highway Charge Depleting Range Test is penfr within 36 hours after
completion of either the Urban Charge Depletingd®anest or the Urban Charge Sustaining
Range Test, no preconditioning is necessary. eliHlghway Charge Depleting Range Test is
performed more than 36 hours after completion thiegithe Urban Charge Depleting Range Test
or the Urban Charge Sustaining Range Test, the factomer shall precondition the vehicle
pursuant to section F.5.1 of these test procedwidsut loading the evaporative canister.

6.2 Highway Dynamometer Procedure for Off-Vehicle Garge Capable Hybrid
Electric Vehicles.

To be conducted pursuant to 40 CFR §600.111-08dméer 27, 2006] with the
following revisions. This section F.6.1 shall apply during both chasastaining and
charge depleting operation.

6.2.1 Subparagraph (a). [n/a]

6.2.2 Amend subparagraph (b) as follows:

6.2.2.1Amend subparagraph (b)(2): The highway fuel econtest is designated
to simulate non-metropolitan driving with an averapeed of 48.6 mph and a maximum
speed of 60 mph. The cycle is 10.2 miles long Withstop per mile and consists of
warmed-up vehicle operation on a chassis dynamartiet®igh a specified driving
cycle. A proportional part of the diluted exhaestission is collected continuously for
subsequent analysis of THC, CO, £@nd NQ using a constant volume (variable
dilution) sampler. Diesel dilute exhaust is continsly analyzed for hydrocarbons using
a heated sample line and analyzer. Alcohol antidtaehyde samples are collected and
individually analyzed for alcohol-fueled vehicles.

6.2.2.2 Replace subparagraph (b)(6) with: Coldksbdhe vehicle shall be stored
at an ambient temperature not less thdlf §80°C) and not more than &6 (30°C) for 12
to 36 hours. During this time, the vehicle’s battehall be charged to a full state of
charge. Charge time shall not exceed the soak tim¢he end of the cold soak period,
the vehicle shall be placed, either driven or pdsii@o a dynamometer.

6.2.2.3 Amend subparagraph (b)(7)(i)

(a) The Highway Charge Sustaining Emission Tesbmsducted cold,
and after charge sustaining operation has beeh@daor an optional charge
sustaining test mode has been activated, and rsguéent charge has been

performed.
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Cold soak: The vehicle shall be stored at an anbéenperature not less than
68F (20°C) and not more than &6 (3¢°C) for 12 to 36 hours.

At the end of the cold soak period, the vehicldidfeplaced or pushed onto a
dynamometer

The three HFEDS cycles of each separated by achdeéey on hot soak period
shall be performed. The vehicle must meet SOE@ra@iisection F.10)
individually for all three tests. If the SOC Critin is not satisfied, the test shall
be stopped, the vehicle cold soak shall be condwagain, and the dynamometer
test run shall be conducted again.

6.2.2.4 Amend subparagraph (b)(7)(iii): One exhaample and one background
sample per each HFEDs shall be collected and agdhlfigr THC (except diesel
hydrocarbons which are analyzed continuously), CO,, and NQ. Alcohol and
formaldehyde samples (exhaust and dilution airkafected and analyzed for
alcohol-fueled vehicles.

6.2.2.5 Add subparagraph (b)(7)(v): For vehicledt o not allow manual
activation of the auxiliary power unit, batterytstaf-charge shall be set at a level that
causes the vehicle to operate the auxiliary powérfar the maximum possible
cumulative amount of time during the HFEDS prectiading cycle. For vehicles that
allow manual activation of the auxiliary power ytuattery state-of-charge shall be set at
the lowest level allowed by the manufacturer.

6.2.2.6 Amend subparagraph (b)(9)(v): Operateséigcle over the continuous
highway test schedule, consisting of repeated HFEy@#s according to the
dynamometer driving schedule specifie®$00.109-08(b) [December 27, 2006]. If the
auxiliary power unit is capable of being manualtyiwated, the auxiliary power unit shall
be manually activated at the beginning of and dpdrthroughout the HFEDS
preconditioning cycle.

6.2.2.7 Amend subparagraph (b)(9)(vi): When thaale reaches zero speed
between each HFEDS cycle, the driver has 17 sedonuiepare for the HFEDS
emission measurement cycle of the test. Duringdleeperiod, one of the following
conditions shall apply:

(i) For vehicles that do not allow the auxiliarywer unit to be
manually activated, the vehicle shall remain turapdiuring the idle period.

(ii) For vehicles that allow the auxiliary poweriuto be manually
activated, the vehicle shall remain turned on whihauxiliary power unit
operating during the idle period.

6.2.2.8 Add subparagraph (b)(9)(viii): At the clusion of the HFEDS emission
test, the following conditions shall apply: Fohides that do not allow the auxiliary
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power unit to be manually activated and are chargtaining over the HFEDS, record
the battery state-of-charge to determine if the SEirion (see Definitions, section B.1
of these test procedures) is satisfied. If the SDi&rion is not satisfied, then repeat
dynamometer test run from subparagraph (h)(6)ot& of two highway emission tests
shall be allowed to satisfy the SOC Criterion.

6.2.2.9 Delete subparagraph (b)(10).

6.2.3 Delete subparagraphs (c) through (e).

6.3 Determination of Highway All-Electric Range andHighway Equivalent All-
Electric Range for Off-Vehicle Charge Capable Hybrd Electric Vehicles.

6.3.1 TheHighway All-Electric Range shall be defined as the distance that the vehicle
driven from the start of test until the internahdoustion engine starts.

6.3.2 Cold soak and vehicle charging The vehicle shall be stored at an ambient
temperature not less than°6820°C) and not more than 86 (3C°C) for 12 to 36 hours. During
this time, the vehicle’s battery shall be charged full state-of-charge. Charge time shall not
exceed soak time.

6.3.3 Highway Charge Depleting Range TestAt the end of the cold soak period, the
vehicle shall be placed or pushed, onto a dynamemaeid operated through the Continuous
Highway Test Schedule until the State—of-Charge®letnge Tolerances (specified in section
F.10 of these test procedures) that indicate chawgiining operation is met for two
consecutive UDDS tests. The Alternative Continudighway Test Schedule may be
substituted for the Continuous Highway Test Schedfithe test facility is unable to perform the
Continuous Highway Test Schedule. Refer to sesti6.3.4, and F.11, for calculations of
highway exhaust emissions and equivalent all-etednge, respectively.

If the enerqgy required to charge the vehicle fraghtvay charge sustaining operation to full
charge is not equivalent (within + 1% of the AC g8 to the energy required to charge the
vehicle from urban charge sustaining operationutiocharge, repeat subparagraphs F.6.2.2 and
F.6.2.3. Battery charging in F.6.3.2 shall by begithin one hour of the end of the Highway
Charge Depleting Range Test.

6.3.4 Highway Charge Sustaining Emission Test.The Highway Charge Sustaining
Emission Test is conducted cold, and after chang&asing operation has been reached, or an
optional charge sustaining test mode has beenadéetivand no subsequent charge has been

performed:

(i) Cold soak The vehicle shall be stored at an ambient teniperaot less than
68F (20°C) and not more than &6 (3¢°C) for 12 to 36 hours.

(i) At the end of the cold soak period, the védishall be placed or pushed onto
a dynamometer, and three HFEDS cycles of eachagepodoy a 15 second key on hot
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soak period shall be performed. The vehicle mestrOC criteria (section F.10)
individually for all three tests. If the SOC Criten is not satisfied, the test shall be
stopped, the vehicle cold soak shall be conduagathaand the dynamometer test run
shall be conducted again.

6.3.5 Equivalent All-Electric Range shall be calculated in accordance with section
F.11 of these test procedures.

7. SFETP Emission Test Provisionfor Off-Vehicle Charge Capable Hybrid
Electric Vehicles.

Hybrid electric vehicles with more than one modepération for a given charge
depleting or charge sustaining test cycle musebied in the mode(s) which represents
maximum operation of the auxiliary power unit. @onatory testing may also be performed in
any mode of operation to ensure compliance witlssimin standards.

7.1 US06 Vehicle Preconditioning.

To be conducted pursuant to 40 CFR 886.132-00 Jgectd2, 1996] with the
following revisions. This section 7.1 shall apdiyring charge sustaining operation or atl
an optional charge sustaining test mode that hes aetivated, if no subsequent charge
has been performed.

7.1.1 Subparagraphs (a) through (m). [No change.]

7.1.2 Amend subparagraph @&ggressive Driving Test (US06)
Preconditioning as follows:

7.1.2.1 Amend subparagraph (1) as follows: (806 test follows the
exhaust emission urban, highway, or evaporatiiintgshe refueling step may
be deleted and the vehicle may be preconditionew)uke fuel remaining in the
tank (see paragraph (c)(2)(ii) of this sectionheTest vehicle may be pushed or
driven onto the test dynamometer. For vehiclesdabaw manual activation of
the auxiliary power unit, battery state-of-charbalkbe set at the lowest level
allowed by the manufacturer. The auxiliary poweit ghall be manually
activated at the beginning of and operated througtiee US06 preconditioning

cycle.

7.1.2.1.1 Delete subparagraphs (i) and (ii).

7.1.2.1.2 Subparagraphs (iii) through (iv). [Nagbe.]

7.1.2.2 Subparagraph (2). [No change.]

7.1.3 Subparagraph (0). [No change.]
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7.2 US06 Emission Test.

To be conducted pursuant to 40 CFR 886.15E@ember 27, 20067ith the
following revisions. This section 7.2 shall apdiyring charge sustaining operation or at
an optional charge sustaining test mode that hes aetivated, if no subsequent charge
has been performed. References to 886.110-94rmskalh 886.110-94 as last amended
June 30, 1995.

7.2.1 Amend subparagraph (&verview The dynamometer operation
consists of a single, 600 second test on the U80d schedule, as described in
appendix |, paragraph (g), of this part. The viehie preconditioned in accordance with
886.132-00, to bring it to a warmed-up stabilizeddition. This preconditioning is
followed by a 1 to 2 minute idle period that pradeéirectly into the US06 driving
schedule during which continuous proportional s&solf gaseous emissions are
collected for analysis. If engine stalling shoattur during testing, follow the
provisions of §86.136-90 (engine starting and rést@. For vehicles with Otto-cycle
auxiliary power units, the composite samples ctdiédn bags are analyzed for THC,
CO, CQ, CH, and NQ. For vehicles with diesel-cycle auxiliary poweits, THC is
sampled and analyzed continuously according t@taoeisions of 886.110-94. Parallel
bag samples of dilution air are analyzed for THO, CO,, CH, and NQ. The second
USO06 cycle (the cycle after preconditioning) sth&lused to calculate emissions and
shall be within the state-of-charge net toleraraesalculated in section F.10.

7.2.2 Amend subparagraph (b) as follows.

7.2.2.1 Amend subparagraph (b)(2): Position teeuwehicle on the
dynamometer and restrain.

7.2.3 Subparagraph (c). [No change.]

7.2.4 Amend subparagraph (d): Practice runs dweptescribed driving
schedule may be performed at test point to peramipding system adjustment.

7.2.5 Subparagraph (e). [No change.]

7.2.6 Amend subparagraph (f) as follows.

7.2.6.1 Amend subparagraph (f)(2)(i): Immediatgher completion of
the US06 preconditioning cycle, idle the vehiclhe idle period is not to be less
than one minute or not greater than two minutesririg the idle period, one of
the following conditions shall apply:

(i) For vehicles that do not allow the auxiliarywper unit to be
manually activated and are charge-sustaining dveliS06, the vehicle shall
remain on during the idle period. The batteryestatcharge shall be recorded
after the vehicle has started idle.

Workshop Draft: 07/16/08
Hearing Date: 10/23/08 F-13



July 16, 2008 DRAFT

(i) For vehicles that allow the auxiliary powemitito be manually
activated, the vehicle shall remain turned on wh#h auxiliary power unit
operating during the idle period.

7.2.6.2 Amend subparagraph (f)(2)(ix): For velsdleat do not allow
manual activation of the auxiliary power unit amd eaharge-sustaining over the
USO06, determine if the SOC Criterion (see Defimsipsection B.1 of these test
procedures) is satisfied at the end of the USO&sion test. If the SOC Criterion
is not satisfied, then repeat dynamometer tesfrom subparagraph (f)(2)(i). A
total of two US06 emission tests shall be allowedatisfy the SOC Criterion.

7.3 SCO03 Vehicle Preconditioning.

To be conducted pursuant to 40 CFR 886.132-00 Jgectd2, 1996] with the
following revisions. This section 7.3 shall apgiyring charge sustaining operation or at
an optional charge sustaining test mode that hews &etivated, if no subsequent charge
has been performed.

7.3.1 Subparagraphs (a) through (n). [No change.]

7.3.2 Amend subparagraph (d)ir Conditioning Test (SC03) Preconditioning

7.3.2.1 Amend subparagraph (1) as follows: 1f$k@03 test follows the
exhaust emission urban, highway, or evaporatiiintgshe refueling step may
be deleted and the vehicle may be preconditionew)uke fuel remaining in the
tank (see paragraph (c)(2)(ii) of this sectionheTest vehicle may be pushed or
driven onto the test dynamometer. For vehiclesdabhaw manual activation of
the auxiliary power unit, battery state-of-charbalkbe set at the lowest level
allowed by the manufacturer. The auxiliary poweit ghall be manually
activated at the beginning of and operated througtiee SC03 preconditioning

cycle.

7.3.2.1.1 Delete subparagraphs (i) and (ii).

7.3.2.2 Subparagraphs (2) through (3). [No chdnge

7.4 SCO03 Emission Test.

To be conducted pursuant to 40 CFR 886.160-00 [mbee 8, 2005{vith the
following revisions. This section 7.4 shall apdiyring charge sustaining operation or at
an optional charge sustaining test mode that hes aetivated, if no subsequent charge
has been performed. References to 886.110-94rskalh 886.110-94 as last amended
June 30, 1995.
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7.4.1  Amend subparagraph (@verview The dynamometer operation
consists of a single, 594 second test on the S@WBR@ schedule, as described in
appendix |, paragraph (h), of this part. The viehig preconditioned in accordance with
886.132-00 of this subpart, to bring the vehicla iwarmed-up stabilized condition. This
preconditioning is followed by a 10 minute vehistiak (vehicle turned off) that
proceeds directly into the SC03 driving schedulgind) which continuous proportional
samples of gaseous emissions are collected foysisalThe entire test, including the
SCO03 preconditioning cycle, vehicle soak, and S@@&sion test, is either conducted in
an environmental test facility or under test coodis that simulatetesting in an
environmental test cell (see 886.162-00 (a) foisaudsion of simulation procedure
approvals). The environmental test facility mustdapable of providing the following
nominal ambient test conditions of:“@5air temperature, 100 grains of water/pound of
dry air (approximately 40 percent relative humiylity solar heat load intensity of 850
W/m?,_and vehicle cooling air flow proportional to velei speed. Section 86.161-00
discusses the minimum facility requirements andesmponding control tolerances for air
conditioning ambient test conditions. The vehglair conditioner is operated or
appropriately simulated for the duration of thea fecedure (except for the 10 minute
vehicle soak), including the preconditioning. titgne stalling should occur during
testing, follow the provisions of 886.136-90 (er@siarting and restarting). For vehicles
with Otto-cycle auxiliary power units, the compesstamples collected in bags are
analyzed for THC, CO, COCH, and NQ. For vehicles with diesel-cycle auxiliary
power units, THC is sampled and analyzed continlyaccording to the provisions of
886.110-94. Parallel bag samples of dilution eeranalyzed for THC, CO, GOCH,
and NQ. The second SCO03 cycle (the cycle after precmmilitg) shall be used to
calculate emissions and shall be within the stétgharge net tolerances as calculated in
section F.10.

7.4.2 Amend subparagraph (b) as follows.

7.4.2.1 Amend subparagraph (b)(2): Position teeuwehicle on the
dynamometer and restrain.

7.4.3 Amend subparagraph (c) as follows.

7.4.3.1 Amend subparagraph (c)(8): Add the folloyvi Immediately
after completion of the SC03 preconditioning cyaiée the vehicle. The idle
period shall not be less than one minute and restgr than two minutes. During
the idle period, one of the following conditionsatapply:

(0 For vehicles that do not allow the auxiliarywper unit to be
manually activated and are charge-sustaining dve6C03, the vehicle shall
remain on during the idle period. The batteryestaftcharge shall be recorded
after the vehicle has started idle.
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(i)  For vehicles that allow the auxiliary powemitito be manually
activated, the vehicle shall remain turned on whihauxiliary power unit
operating during the idle period.

7.4.3.2 Amend subparagraph (c)(9): Start vehwiéh(air conditioning
system also running). If the auxiliary power usfithe vehicle is capable of
being manually activated, the auxiliary power whiall be manually activated at
the beginning of and operated throughout the S@i8xon test. Fifteen seconds
after the vehicle starts, begin the initial vehiaéeeleration of the driving
schedule.

7.4.4 Amend subparagraph (d) as follows.

7.4.4.1 Amend subparagraph (d)(10): For vehidlasdo not allow the
auxiliary power unit to be manually activated angl eéharge-sustaining over the
SCO03, determine if the SOC Criterion (see Defim$iosection B.1 of these
procedures) is satisfied at the end of the SC03s%ar test. If the SOC Criterion
is not satisfied, then turn off cooling fan(s) oall vehicle to soak in the ambient
conditions of paragraph (c)(5) of this sectionX¥0rminutes, and repeat
dynamometer test run from subparagraph (d). A tdtewo SC03 emission tests
shall be attempted to satisfy the SOC Criterion.

7.4.5 Subparagraph (e). [No change.]

8. 50F and 20°F Test Provision for Off-Vehicle Charge Capable Hyhd
Electric Vehicles.

8.1 To satisfy test requirements for th€B@mission test, the vehicle shall be tested
in the worst case (NMHC + NOXx) of the urban chaggstaining range test or urban charge
sustaining test as defined in section F.5. Telatést requirements for the Z0emission test,
the vehicle shall be tested in the worst case (@@)e urban charge sustaining range test or
urban charge sustaining test as defined in seEtion

8.2 For emission purposes, a three phase emissomay be used with the
following requirements:

(i) If urban charge sustaining emission test isinel, the vehicle shall be
preconditioned according to section F.5.1.

(ii) If the urban charge depleting range test qureed, the vehicle shall be
preconditioned according to section F.5.1 and fallgrged. The continuous urban test
schedule shall be performed. However, the first plvase of the three phase test shall be
first counted as the first UDDS whenever the aarylipower unit starts for the first time
and the third phase will consist of the standarsl $€cond test.
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(iii) The vehicle is not required to meet SOC r¢tances for the 9B test, the
50°F test, the charge sustaining emission test, outi@n charge depleting range test.

9. Additional Provisions.

9.1 Confirmatory testing may be performed on atgdo establish if higher
emissions occur at different states of charge argd depleting mode. This is to ensure that cold
start and other emissions standards are not exde¢ad¢her operating SOCs.

9.2  Confirmatory testing may be performed on th®® st or the manufacturer may
provide data to show that potential cold startayffie emissions are controlled to the extent that
they are controlled for the UDDS test.

9.3 Confirmatory testing may be performed on velsi@dquipped with an optional
charge sustaining operation mode selector withcg@iset to simulate charge sustaining
operation or in actual charge sustaining operatiaaccordance with section F of these test

procedures.

9.4 If data can be provided to show that the AG@gnesquired to fully charge the
vehicle in three hours following an urban or highveharge depleting range test is within + 1%
of the AC enerqgy required to fully charge the véhigithin one hour following the urban or
highway charge depleting range test, then a p&fiag to three hours may be used to initiate
charge on the vehicle after either the urban dmnlay charge depleting range tests are

completed.

9.5 If data can be provided to show that the AG@gnesquired to fully charge the
vehicle following the urban charge depleting rateg is greater than the AC energy required to
recharge the vehicle after the highway charge diegleange test, then the measured AC energy
required to recharge the vehicle following the urbharge depleting range test may be used to
calculate the Highway Equivalent All-Electric Rarigeergy Consumption, in section F.11.7.

9.6 For an example of an off-vehicle charge caphileid electric vehicle with all-
electric range and blended operation that has eldgpleting actual range and charge depleting
cycle range, please see section H, Figure 1.

9.7 For an example of charge depleting to charg@asing range with and without
transitional range and end of test conditions,gdesee section H, Figure 2.

10. State-of-Charge Net Change Tolerances.

10.1  For vehicles that use a battery as an enéogyge device, the following state-of-
charge net change tolerance shall apply:

NHVfueI |]mfuel
(Amp-hfina)max = (AMpP-hknitia)) + 0.01 07

V, oen K,

system
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NHVfueI |]rnfuel
1Am9-hrm)m_in = (Amp-hksitial) - 0.01 0

0K,

system

Where:

(Amp-hfina)max = Maximum allowed Amp-hr stored in battery at #rel of
the test

(Amp-hfina)min_ = Minimum allowed Amp-hr stored in battery at #med of
the test

(Amp-hhpita)) = Battery Amp-hr stored at the beginning of tbstt

NHV el = Net heating value of consumable fuel, in Joklps/

Miyel = Total mass of fuel consumed during test, in kg

K1 = Conversion factor, 3600 seconds/hour

Vsystem =  Average charge sustaining battery DC bus voltapen

circuit) during charge sustaining operation. Nakie
shall be submitted for testing purposes, and il figa
subject to confirmation by the Air Resources Board.

10.2  For vehicles that use a capacitor as an erstoggge device, the following state-
of-charge net change tolerance shall apply:

7 \

(20ONHV,, Om,,,)

fuel

(MM)-@Xi\/Vifmal + 0010

7 N

(2ONHV,, Om,, )

fuel

-(MM)-m—mi\/Vinzitial - 0010

Where:

(Mfinal)max_= The stored capacitor voltage allowed at theddritie test

(Mfinal)min__ = The stored capacitor voltage allowed at theddrttle test

\VA = The square of the capacitor voltage storedeab#ginning of the
test

NHViel = Net heating value of consumable fuel, in Jokkps/

Miyel = Total mass of fuel consumed during test, in kg

C = Rated capacitance of the capacitor, in Farads

10.3  For vehicles that use an electro-mechanigalftel as an energy storage device,
the following state-of-charge net change tolerastca! apply:

z \

(2 UN HVfueI Um fuel )
0K,

(rpMYinay @i\/ rpm?,., + 0010
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Vi \

2 (ZDNHVfueI |]mfuel)
.(Lm]final &ni rpminitial - 0.01[,
— | OK,

Where:

(rpMina)max = The maximum flywheel rotational speed allowethatend of
the test

(rpMina)min_ = The minimum flywheel rotational speed allowedtet end of
the test

rpm?.. = The squared flywheel rotational speed at thennéug of the
test

NHV el = Net heating value of consumable fuel, in Joules/

Miyel = Total mass of fuel consumed during test, in kg

Ks = Conversion factor; arr

B 3600sec - rpm?

[ = Rated moment of inertia of the flywheel, in kij-

11. Calculations — Equivalent All-Electric Range fo Off-Vehicle Charge
Capable Hybrid Electric Vehicles.

11.1 Charge Depleting G®roduced means the tailpipe £€nissions produced,
Mcq, in grams during the charge depleting cycle range.

Mca =2 Y|
where:
Y;_= the sum of C@mass in the charge depleting mode from each yes c

(UDDS or HFEDS)
i = number (UDDS or HFEDS) of the test over thergkadepleting cycle
range, Rjc

11.2 Charge Sustaining G®roduced - urban means the tailpipe,@®issions
produced, N in grams during the cold start charge sustainoitan test.

MC_SiYc +Yh D|:(RCdCIuD_ DC):|

c

where:

Redey
D¢

Urban Charge Depleting Cycle Range
The measured driving distance from the cold $&st, in miles.
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Mass emissions as calculated from the cold tattin grams per test.
Mass emissions as calculated from the hot &aitin grams per test.

Ye
Yh

11.3 Charge Sustaining G®roduced - highway means the tailpipe,@missions
produced, N in grams during the cold start charge sustaihigway test.

MC_ = [RcdchJ DYh

Dh
where:
Reacn = Highway Charge Depleting Cycle Range
Dn = The measured driving distance from the hot $¢stt in miles.
Yh = Mass emissions as calculated from the hot tsttin grams per test.

11.4 Urban Equivalent All-Electric Range (EAERhall be calculated as follows:

Mcs_Mcd

%Rgi [ J D Rcdcu

cs

where:
M¢sand Mq are the mass of tailpipe G@®missions accumulated over the urban charge
depleting cycle range,R, (mi).

11.5 Highway Equivalent All-Electric Range shalldmculated as follows:

The Highway Equivalent All-Electric Range (EARRS corrected for cold start
given by the following equation:

Mcs_(Mcd _Cch)
M

Ccs

iRhi{ } URzgen

where:
Mcsand Mq are the mass of G@missions accumulated over the highway charge
depleting cycle range,:Rn (mi).

Mg =2
Yi = the sum of C®mass in the charge depleting mode from each ye&t c

(UDDS or HFEDS)
i = number HFEDS tests in charge depleting opeamnatio

M - [RcdchYh
cs = Dh
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Yn, and B are the C@mass and distance traveled respectively fromftind t
HFEDS charge sustaining (hot) test.

The Highway Charge Depleting Cold €Mass Correction,
CF@ =( Hcoldcscog - Hwarmc&Og)_

where:

HeoldeCO, and HyarmcCO, are the C@mass emissions of cold (1st) and warm (2nd)
HFEDS charge sustaining tests.

11.6 Electric Range Fraction (%).

The Electric Range Fraction means fraction of dtaltmiles driven electrically
(with the engine off) for blended operation hybeidctric vehicles.

The Urban Electric Range Fraction (ERIs calculated as follows:

EAER

ERF, (%)=[ jEH.OO

dau

The Highway Electric Range Fraction (ERIs calculated as follows:

EAER

535(%):( jmno

dah

11.7 Equivalent All-Electric Range Energy Consuimpti

The Urban Equivalent All-Electric Range Energy Qangtion (EAEREG) shall
be calculated as follows:

EAEREG, (wh/mi) = —
: EAER

where:

E.q = Total DC or AC electrical energy used to fullyatge the vehicle battery
from an external power source after the chargesati@pl test has been completed

The Highway Equivalent All-Electric Range EnergyrSamption (EAEREE)
shall be calculated as follows:

EAEREG, (wh/mi) = — =
EAER
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where:
Ecq =

Total DC or AC electrical energy used to fullyacge the vehicle battery

from an external power source after the chargeetienl test has been completed.

11.8 The Urban Charge Depleting Cycle Range sleafldfined as the distance

traveled on the Urban Charge Depleting Procedur® tipe UDDS cycle prior to where the state

of charge is above the lower bound state of chenigeance for one test cycle given by:

1Am9-hrM)m_m = (Amp-hrmma|) —0.01 *(

Where:
(Am D'hrm)_min

V. oK,

system

I\IHVfueI |]mfuel J

Minimum allowed Amp-hr stored in battery at thelef the test

(Amp-hnitiar)

Battery Amp-hr stored at the beqinning of thstt

NHV yel = Net heating value of consumable fuel, in Jdktes
Miyel = Total mass of fuel consumed during test, in kg
Ky = Conversion factor, 3600 seconds/hour

Vsystem = Battery DC bus voltage (open circuit)

11.9 The Charge Depleting Actual Ranggi,Rshall be defined as the range at which

the state of charge is first equal to the aversafe ®f charge of the two consecutive UDDS tests

used to end the Urban Charge Depleting Test Proeedihis range must be accurate to the

nearest 0.1 miles.

11.10 The Charge Depleting to Charge Sustainingk®ange shall be defined as the

distance driven from the start of test throughWi¥DS test preceding two consecutive charge
balanced UDDS cycles meeting the SOC criteria i@e¢t.10).

11.11 The Highway Charge Depleting Cycle Rangel &leatiefined as the sum of the

distance traveled on the Highway Charge Depletiast Tip to the HFEDS cycle prior to where

the state of charge is above the lower bound sfatbarge tolerance for one test cycle given by:

1Amg-hrm)m_in = (Amp-hksiia) — 0.01 *(

Where:
(Amp-hfina)min

NHVfueI Dmfuel
(VA

system

Minimum allowed Amp-hr stored in battery at #ad of the test

(Amp-hrinitiar)

Battery Amp-hr stored at the beginning of thstt

NHV el = Net heating value of consumable fuel, in Joules/
Miyel = Total mass of fuel consumed during test, in kg
K1 = _Conversion factor, 3600 seconds/hour

Vsystem = Battery DC bus voltage (open circuit)
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11.12 The Highway Charge Depleting Actual Rangdl sleadefined as the range at
which the state of charge is first equal to theage state of charge of the last HFEDS test used
to end the Highway Charge Depleting Test Procedure.

11.13 The Charge Depleting to Charge Sustainindpwéy Range shall be defined as

the distance driven from the start of the Highwdnafge Depleting Test through the HFEDS test
preceding the final HFEDS test.
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G. Off-Vehicle Charge Capable Hybrid Electric Vehide Emission Test
Seguence.

[This page left intentionally blank for formattimpurposes.]
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Proposed Off-Vehicle Charge Capable HEV Exhaust

Emissions Test Sequence

Start

'

Fuel & Drain

'

Cold Soak 6 hr

'

Vehicle Preconditioning
For (1) CS UDDS minimum

v
Fuel & Drain

'

12-36 Hour Cold Soak/Charge, Canister
Preconditioning

A 4

Urban Charge
Depleting Range Test

Workshop Draft: 07/16/08
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A 4

Cold Soak 12-36 hrs

!

Urban Charge Sustaiﬁing Emission Test

v

Fuel & Drain

'

12 -36 Hour Cold Soak/Charge S

'

HWY Charge Depleting Range Test

'

Is CS Ecq Equivalent* to Urban
CD Range Test, or completed
Y 2" Highway CD Range Test? N

\ 4

Cold Soak 12-36 hrs

\ 4

HWY Cold Start CS
Emission Test

v

* Equivalent to within £1% of
AC energy used to charge
battery to full state of charge

US-06 CS Emission Test

SC-03 CS Emission Test
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H. Examples of Off-Vehicle Charge Capable Hybrid Ekctric Vehicle
Terminology.

[This page left intentionally blank for formattimpurposes.]
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Example of an Off-Vehicle Charge Capable HEV with

AER and Blended Operation
Undergoing the Urban Charge Depleting Range Test

Charge Depleting

<« Cycle Range, — <«—— End of Test
Rege = 22.5 mi
) +1% Fuel Energy Used
«_ Charge Depleting __,| « Charge __ | for Upper Boundary (Cycles 4-5)
Actual Range, Sustaining

Reda = 18 mi Operation Avg SOC for CS Operation

SOC Engine (Cycles 4-5)
Start
| A\ 4
S N e -
UDDS 1 52| ubbs3 | ubbs4 | UDDs 5 T '
-1% Fuel
—AER = 10 mi+— Energy Used for
Lower Boundary (Cycles «5)
—» EAER=13.7mi <«—

Figure 1
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SOC

SOC

Example of Urban End of Test Conditions for Off-Vehicle Charge Capable HEV

-1% Fuel Energy Used
for Lower Boundary

with Transitional Range

Cycle Range

: Charge
Charge Depleting to Charge
D g peting g —® Sustaining
Sustaining Range o .
Transitional| Operation
-« Charge Depleting —Range  |e—

+1% Fuel Energy Used
for Upper Boundary
(Cycle 6-7)

<+— Charge Depleting to Charge—»| <+<—— End of Test
Sustaining Range +1% Fuel Energy Used for
Upper Boundary (Cycles 5-6
D Charge Depleting —»e— Charg_e_ —> > L :
Cycle Range Sustaining
Operation
(Cycles 5-6)
DU A 4 ¢
\(\{\ yY
Cycle 1| Cycle 2 Cycle 3| Cycle4 Cycle Cycle 6 T

Example of Urban End of Test Conditions for Off-Vehicle Charge Capable HEV

<«— End of Test

»>+1% Fuel Energy Used for
Rcqc Determination (Cycle 5)

-1% Fuel Energy Used
Lower Boundary Used
for R¢qc Determination

(Cycle 5)
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Cycle 1| Cycle 2 Cycle 3| Cycle 4 Cycle| Cycle 6| Cycle 7 -1% Fuel Energy
Used for Lower
Fi gure Boundary (Cycle 6-7)
H-3



